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ABSIEACT 

. The study was directed tovard developing a lanual for 

establishing sccietal benefits and costs of vocational and lanpctfer 
programs in Wisconsin. After first outlining the background of 
benefit*cost analysis, problems in establishing cost functions in 
education are presented along vith sone important cost concepts and 
uses of cost infonation in education. The next section deals vith 
the identification and leasureient of societal benefits of vocational 
programs. Five different lethods of analyzing data related^ to 
societal costs and benefits of vocational and lanpover prograis are 
discussed in the last section. These lethcds are present value of net 
benefits, annual value of net benefits, rate of return, benefit-cost 
ratio, and pay back period. Procedural steps used and the advantages 
and dis^*d vantages of each lethod ^are given. One of. the lajor probleis 
in establishing societal costs and benefits of vocational prograis is 
the lack of relevant dati, consequently, a need eiists to develop a 
■anageient infonation systea for vocational, technical, and adult 
education. The report concludes that data required for the costs and 
benefits should be incorporated in a lanageient infonation systei. 
The required infonation f or iipleienting various steps in 
establishing societa!* costs and benefits is outlined for curricului, 
faculty, space, equipment, supplies, and administration. (HF); 
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QiAPTER I . . ^ 

irfTRODUCTION 

The keyword in education for the seventies and perhaps the rest of 

the century may well be ••accountability*'. Educators are .discussing 

the exact meaning .of this word from the implementation point of view. 
In essence, the tax payers are asking educators to justify educational 

expenditures which currently rank next to defense expenditures in most 

countries. Education has been regarded as a par excellent good per se 

in the eyes of the public until recently. Educators are stirred by 

this new concept, as their sanctuary has never been encroached upon by 

the public in this fashion. , ^ 

It would' be wrong to assume that present standards of education were 

« 

achieved without continued self- introspect ion and concern for improvement 
^on the part of educators. Various schemes of certification of teachers, 
research on the effectiveness of various methods of teaching, exploration 
of new media and technologies, use of advisory committees, and similar 
activities were all enployed to ijiprove the process of education. However, 
these attempts at improving the process of education were usually piece- 
meal approaches which did not consider their impact on the total system 
of education and many times even disregarded the fiscal iinplications. 

0 

The new concept of accountability requires that the educators take 
a critical look at their system and remove inefficiencies in their resource 



^An issue of Phi Delta Kappan }iad eight articles on accountability, 
emphasizing the implementation aspect of it. Phi Delta Kappan, Volume LII, 
No. 4, December, 1970. 



allocation and utilization. This approach requires a balanced emphasis 
on inputs and outputs o£ educat!ion by establishing relationships between 

the two so that alternatives of producing outputs with different piixes of 

t - 

- -- ' 1 . 2 

inputs can be analyzed on a scale of cost-benefit or cost-effectiveness. 

Society* is justifiably concerned as to how well its tax dolljirs 
are spent. There is no reason for educators to be irritated by this 
demand, as it will require them to review their processes. 
This may bring about further improvements for which the educators have 
always been so sincerely and devotedly concerned. 

i 

STATBIE^ OF PROBLE'l- 

* J 

There is a great need to develop uniform procedures for establishing 
cost and benefits of vocational and manpower programs. Wisconsin State 
Board of Vocational, Technical, and Adult Education (S.B.V.T.A.E.) is . 
aware of this needi A few pilot studies regarding cost and benefits of 
selected post-secondary programs were initiated by S.B.V.T.A.E. in 1974. 
The pilot studies done in a fe\>r districts were veiy useful as they made 
the researchers aware of some of the problems and issues involved in such 
studies. Tne reports of the pilot studies indica^d that the problem^ 
associated witii establishing societal costs and benefits of vocational 

programs were more complex as conpared to the private or governmental 

* 

cost and benefits of the same iJxograjns. A need for standardizing 
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Cost-Benefit approach requires that both the outputs and inputs" 
of education be priced in dollars to justify and evaluate vaiious alter- 
natives of producing outputs. Cost-effectiveness approach requires that 
only the educational inputs bfe priced in dollars in order to compare 
various mixes of inputs with outputs. 



Itrocedurcs in establishing societal cost and benefits of vocational and \ 

inanpower programs was expressed by the researchers, it was ^elt that a ' 

manual for establishing societal cost and benefits of vocational programs 
• * * 

m the State of Wisconsin will provide a framewor!: ^or future on-going, . 
studies in different districts. 



1^ 



BACKGROUND OF PROBLEM 

In^l961, McNamara and Hitch introduced *the Planning, Programming 
'Budgeting System (P.P.B.S.) approach in the Department of Defense.^ The 
process of planning essentially constituted determining long and 
short range objectives and specifying alternative methods of achieving 
objectives. The programming process emphasized optiinizing-the mix of 
input resources to attain a specified Set of objectives. The budgeti^ig 
process implied a process of systematically relating the expenditure of 
funds to the accomplishment of objectives. This systematic approach 
improved considerably the overall decision-making processes in the Itefense 

Department. The achievement was so impressive that President Johnson 
announced in' 1965 that other departments of the federal government should 
gradually implement P.P.B.S. In 1966, the Committee for Economic 
Development urged Congress to adopt this new system*. Again, in 1967, 
the President endorsed the system in his budget message to the Congress. 

State and local governments were also generally receptive to 



3 

r'>r a detailed approach see David Novick, editor. Program 
Budgeting: Program Analysis and the Federal Budget, Harvard University 
Press, 1965, especially chapters 2 and 3. , 



P.P.B.S. Wisconsin adopted the system in 1963. Governor Rockefeller's 
administration installed it in New York. Jesse Unruli, former speaker of tJ 
California Assembly, summed^p the need for a P.P.B.S. approach at all 



levels: 



In my judgment, well informed ^legislators, govemow^ 
and administrators will no longer be content to" know, 
in mere dollar terms what constitutes the abstract 
needs of the schools. California educators hayip used 
. this tactic with our legislatures for many years with 
^ constantly diminishing success. The politician of 

today, at least in my state, is unimpressed with ^ # 
continuing requests for more input vyithout sonie 
concurrent idea of the school's output. 4 

.Educational administrators are slowly accepting P.P.B.S. Hartley 
identified teYi representative school districts in various parts of the 
country which are iuiplementing this system.^ 

Education has recently been affected by federal and state cuts in 
public spending due to a drive to fight inflation or meet the needs of 

r 

Other comjpeting social sectors. Most educational institutions throughout 
the nation are feeling the mpact of these cuts, llie taxpayers are 
becoming more resistant to increased taxes. President Nixon in his 
March, 1970, message on educational reforms said, "We have as^ a nation too 
long avoided thinking of the productivity of schools." 



\ 

V 

\ 



4 * ft ' - 

See Joseph H. McGivney ai\d William C* Nelson, " Program , 
Planning, Budgeting Systems for Educators, VoL I - An Instructional 
Outline /' Center for Vocational § Technical Educ:ftion, The Ohio State 
University, Ohio, August, 1969, p. 7. 

^ Harry J. Hartley, "Educational Planning, Prograniming Budgeting : 
A Systems Approach" . Prentice -Mall; 1968. The districts mentioned are: 
Baltimore, Chicago, "Dade County, Los Angelas, Memphis, New York, 
l^hiladelphia^ Sacramento, Seattle, and Westchester County in New York 
St^te,. % • , . 

6 • ^ ' . 

See Jean M. Flanginan, "Is There A Taxpayers' Revolt?", Phi 
Delta Kappan, October, 1969, pp. 88-91 
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The accountability concept goes much beyond P.P.B.S, in trying to 
emphasize or relate the effectiveness of education jirograms to money 
expended. It also empMasizes an objective educational audit, which has not 

0 

been conducted in the school systems since their inception. Educators 
have responded to these demands by taking a second look at their process 
of planning from a systems point of view. The curriculums are being 
scrutinizfed \n response to the current needs of the society. The' 
utilisation of the input resources are being evaluated with a concern to 
improve .productivity. The scope of analytic techniques used in improving, 
planning and effectively managing the system is being examined. - 

Another dirtiension of educa^^ional accountability requires that 
advance information^ about the costs and benefits of educational programs 
be,provided -tp prospective students to enable them to make informed 
decisions relative to their training program choices, and thus their 
future ' occupations and primary source of income. * ^ 



HISTORICAI. BACKGROUND OF fiENEFIT-COST AMLYSIS 



•Benefit'Cost*^ analysis is by n<5 means a new procedure, Plato in ^ 
f 

The Republic recognized general social benefits by investing in the educ<f- 
tion of prospective state rulers, Haveman indicat^ that ia 1936, Congress 
established benefit-cost analysis as a formal requirement for authorizing 
flood control projects. The systematic studies of benefit-cost of educa- 
tional programs preceded from Becker's and Schultz's concept of investing 



^Robert H. Haveman, 'Water Resource Investment and the Public Interest. 
Nashville: Vanderbilt University Press, 1965, pp. 22- 

.10 ' 
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in human capital through education. There are hundreds of studies, 

papers, reports, and monographs which have attempted to evaluate educational 

n 

' " / • 9- ■ ' 

and manpower training programs in terms of- their benefits -costs. .However, * 

relatively few studies exist which have attempted to standardize the proce- 

dures for establishing benefits and costs of educj^tional programs. As * 

a result, different researchers have used different procedures for establish- 

ing benefits-costs of educational and manpower programs. Sometimes the 

same researcher used different techniques for different research projiects,^^ 

Differences in concepts and methods limit th^ comparability pf benefits-costs. 

of various programs. Thus, there is a need .to develop a manual for establish- 

ing benefits-costs of vocational and technical programs? in Wisconsin. 

ROLE OF BENEFIT-COST AiWSIS IN WE CONTEXT OF BACKGROUND > 



The information regarding benefits and costs o^ education could be 
deployed for various purposes in education. A brief description of some 
of the uses •follows. 



Resource Allocation . Decisions 

A basic ^premise of economics i^* tiiat at any given tim^ 



there are limited means and almost unlimited needs or wants. 



8 ' » * . g 
For an excellent collectioji of readings See M. Blaug (ed.) 'Economics 

of Education'. Vol. 1 5 Vol. 2, Bartimore, Maryland^ Penguin'^ Books Inc., 

1968 and 1969 

9 ' ' 

For an excellent review and synthesis of bci>pfitrcost ^tudies, see 
Ernst W. StromsdorXer, • Review and S>Tithesis of Cost -Effectiveness Studies 
of ^Vocational and Technical Education*. Columbus, Ohio, The Center For* 
Vocational and Technical, Education ,^ The Ohio State University, August 1972. 

See Einar Hardin, 'Benefit-Cost Analysis of Occupational Training 
Programs:: A comparison of Recent Studies* in G/G. Somers and W.D. Wood 
'Cost-Benefit Analysis of Manpower Policies: Proceedings of a North American 
Conference!. Kingston, Ontario, Industrial Relations Center, Queen's 
University. 1969 • pp* 97-118 . ^ 

6 11 . , , ^ 



Economists, therefore, are primarily concerned with. the .problem 
oi: allocation of scarce resources to unlimited ends'/ Based on \ 
, this prcmis'e, it may be said that education competes for scarce 

resources with other social sectors. Within' fhe educational 

? 

sector itself, there could be competition among various types of 
. education for scarce resources; for expjnple, vocational education 
might be competing with elcmientary, secondary, ,and higher .education. 
This basic principle of resource allocation problems can be, 
extended to state, district, and institutional levels for various 



types of education, as well as a particular type of education. 

) 

Resource allocation decisions may perhaps be made more rationally * 

0 

•through the knqwledge of benefits and costs of education and^ 

relating them to specific objective functions of the decision 

* « 

^ makers like educators, administrators at 'the district and state 
levels and the members of the legislature. The information regarding 
benefits and costs can help a decisioh-maker assign weights .to' 
various ^objectives, which in turn may help in decisions regarding 

, allocations of scarce resources toward' achieving Various objectives' 
of various decision makers at different -time periods. , • 

\ 

The funding decisions regarding vocational education in the State 

' f 

of Wisconsin are taken at the district, state, legislature, and governor's 
levels. As funding decisions move towards the state level, it becomes 
increasingly important for district level educational admin istiators to 
make Informed recommendations and decisions regarding eddbational appropri- • 
ations. The present fiscal and budgeting systems do not require adequate 



information on education programs benefits \or on program costs.* This 



vitaL information would help considerably district and state level 
administrators in making valid and appropriate decisions and recoiwnendations 
to the legislatures in allpcating funds lo the various educational programs 
located in various districts and other conqpeting, social services like 
highways, health-dare, welfare, etc. 

2. ; Program Planning ' - • 

Planning of any educational program requires ah identifica- 
tion of various objectives and activities or services required 
to achieve pre-specified objectives. Theoretically, there may 
be an infiiiite number of ways in which these activities or sen^ices 
can be mixed. Some of the alternative mixes of activities may be 
ruled out due. to such constraints as availability of right types 
' of physical input resources, including money or budgets., time and^ 
technology. Other constraints of social, political, and legal 
^ . rtature might weed out a fewjnore alternatives, leaving a few to 
be considered as competing candidates for an educational program. 

/ The concept of "Accountability" requires educators to inves- 

tigate various technically feasible alternatives to achieve pre- 
determined objectives and enploy the most efficient one, A pDst 
efficient alternative may be defined as that alternative which 
. produG<55 the most- per- tascpayer doTlaf. ' TKe ^adj ect "ive ' ' ^ios t" 
J associated with educational production may Include both quanti- 
tative and qualitative measures of outputs of education. Benefits 
and cost information regarding various alternatives, therefore, may 
, help in the choice of the optimal altefnative. Since the outputs 
of education are multiple in nature, weights may be assigned to 

Of*.'* , s 8 
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various outputs or objectives of education and a single index in 
terms of utility of education -of various alternatives used for the 
purpose of choosing the most efficient, technically feasible alter- 
native. * . 

' ■ *' 

The benefits and costs of various alternatives for vocational 
programs will help in evaluating the economic efficiency of various . 
alternatives. Sonfe of the alternatives for a vocational program 
may be a regular day program, part-tijneieyening program, on-the-job 
or apprenticeship program, etc. Such an evaluation will Help 
vocational education administrators at the district and state levels 
to decide about the most effective alternative, or the optimal mix 
of alternatives for a vocational program. 

3. Program Evaluation 

Program evaluation may be defined as a procedure to verify the 
extent to which the objectives of education were achieved as related 
the actual cost incurred. The underlying objective of 
program evaluation may be to analyze the deviations of achievement 
of objectives and actual costs with the planned objectives and 
costs. The motivational force beyond this objective could be to 
further improve the educational system by comparing the performance 
of various programs within an institution, or the performance of 
a program among a set of similar institutions, 

Three basic approaches have b^ used for the purpose of pro- 
gram perfonnance, namely, cost'-benefitsT^st effectiveness, and the 

9 
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rate of return approaches. All these ai^roaches require data on 
actual benefits and costs of educational programs. A brief descrip- 
tion of these approaches follows. 

^ The cost 'benefit approach attenpts to price both the iiq)uts - 
and outputs of education in dollars. The inputs of education 
priced in dollars represent the costs of education and the outputs 
priced in dollars represent the benefits of education. A benefit- 
cost ratio could be computed from the benefits and costs of education 
in dollars. A ratio greater than one inplies that for every dollar 
invested in education, more than a dollar was being received back. 
A ratio equal to one means that a dollar was being received for 
-every dollar invested in education. A ratio less than one may be 
interpreted as a return of\ess.^than a. dollar for a dollar invested 
in education. Cost-benefit Ratios could be computed for various * 
programs within an institution, or for a program offered at various 
institutions. Such ra tios may help in evaluati ng the outconies of 
various programs and. also facilitate in decisions regarding 
resource allocations among various pjiograms. \ 

A cost effectiveness approach prices the inputs of education 
only and the cost of education so calculated is related to the 
effectiveness of educational programs which mipht be spelled out 
apriori in terms of the behavioral objectives of the educational 
programs. Since the objectives of education are multiple in 
nature, a single index of objectives in terms of "utility may be 
derived by assigning weights to various objectives. Effectiveness- 

' 15 
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cost ratios can be computed to make an interprogram comparison of 
a program. Such effectiveness cost ratios may help in the post- 
audit of the outcomes of various programs and also stiimilate further 
improvenents of various programs. 

A rate of return approach is a procedural modification of 
cost-benefit approach. Instead of computing benefit-cost ratios, 
an atteii5>t is made to find the rate of. return or the specific 
interest rate*at which the net value of benefits are equal to zero. 
The net valUe of benefits may be defined as the difference between 
the benefits and costs in' dollars, both discounted at the unknown 
interest rate. Rate of returns of various programs at an institution 
or a program at various institutions may help in evaluating the 
fusibility of investing jnoney in ^education and also In resource 
allocation decisions between education and other social programs, 
or among various programs in an educational system. 

The three approaches to program evaluation have limitations 
of their own. A brief description of these approaches was given, 
as one conmon aspect of all above mentioned three approaches is 
to determine the costs of education. The methodology of costing 
inputs, therefore, may help in implementing any or all of the above 
approaches which can be .used- for ^Jf ogram evaluation. 

4. Program Formulation 

Information on costs of education can help educators and legis- 
lators in formulating niorc sound educational policies. For example, 
policy decisions regarding expanding or phasing out existing 

16 



educational programs or introducing new educational programs may 
require information regarding the fiscal inplications of such policy 
decisions. The monetary consequences of such policy decisions, 
alOTig with other relevant information such as long aiid short teiro 
manpower needs of the economy and/or social demand for ^education, 
may help in further inp'roving such pjolicy decisions. 

Most educational institutions at present are experiencing 
financial crises. This may require educators and legislators to 
take a hard look at such policies as class size, faculty load, 
school size, mergers, of various vocational schools within a 
district for the purpose of a centralized administration and purchas 
consolidation of various school districts to reduce the number o£ 
school districts, encouraging independent studies and programmed 
instruction and so on. The fiscal iinplications of such policies 
may help in iiiproving the fonmilatidn of sounder policies. However 
it should not be implied that sounder policies should be 
solely based on cost consideration alone. Other pertinent factors 
such as benefits or effectiveness of various educational programs 
should be given due consideration. 

5. Economies of Scale 

The information regarding costs of education may be estab- 
lished to study the economies of scale in education. The term, 
economy of scale is referred to as a relationship between the costs 
and size of the institute or class. It may be emphasized that 
economies of scale do exist in education. The economies of scale 

17 
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might* not have been exploited due to a relatively rigid structure and 
technology of education. There may be a great deal of potential if one 
were to exploit these economics witliout sacrificing the quality of 
education. Use of cost information for studying economies of scale 
should, therefore, be encouraged. 

6. Budgeting • 

« 

The use of cost functions for the purpose of budgeting has a 
long historical background. Such cost functions in du^ course of 
time took the &rm of budgetary formulas. Those budgetary formula? 
may have the cotihoA objective of predicting future costs for the 
purpose of budgeting, yet the basis of the various formulas for 
the same purpose in a set of similar institutions may be so. different 
that one might even question. the validity of these formulas. Some of 
these formulas may have been foimulated as a rule of thumb rather 
than derived from .the cost functions. Even \rfiere the cost formulas 
were derived froin the cost functions, the functions themselves might 
not have been updated to reflect the charge in the cost structure 
of the educational system. 

At present, the state funding fonnula for vocational education 

programs in Wisconsin bears little relation to the actual program costs, 
ft ^ 

Since vocational education programs costs vary among various pro- 

t 

grams for the same unit of time, tliere is a need to link program benefits 

with program costs in order to come up with an effective funding formula • 
It is felt tJiat future funding* should be related to tlie actual program costs. 

• ^ . " .18 
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7. Decision Making 

The information regarding benefits and costs in education may 
help inprove the decision making process. The process of decision 
making can be distinguished from tlie policy making process, the forijer 
having short range iji5)lications in the control of day to day opera- 
tions and the latter having long range ijiplications in the formula- 
tion of planning policies. An exanple of decisions of this type 
may be equipment replacement decisions. The cost infonnation 
regarding repairs, maintenance, the market value of the existing 
and new equipment from time to time and other related cost and benefit 
or effectiveness information can help in making better replacement 
decisions. 

• 8. Management Information System 

There is a great need -to develop a 'uniform management informa- 
tion system for the vocational education system with an emphasis upon 
outputs of the system. Sych an information system should be ^' 
designed to facilitate vocational education administration in 
prograiming, planning, budgeting, p>olicy foimilation, and decision 
making. Standardized procedures for establishing benefits and 
costs of various vocational programs will help achieve this purpose 
to some extent. , 

Summarizing, the benefits and costs information of education 
may have a multiplicity onuses. These uses can be broadly categorized 
into planning, progranming, budgeting, decisions and policy making. 

19 
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These areas overlap each other. Analysis of benefits and costs 
information in jthese areas can help in further improving the 
educational sy^^tem. 

DIFFERENCE BETtvWBeJEFIT-COST AND EFFECTIVENESS -COST STUDIES 

A brief nfention of the three approaches to program evaluation was 
nade^rlier. These approaches included benefit-cost ratios, effect iveness- 
cost ratios, and rate of return. It may be helpful to further elaborate 
_thejdjLsUn$ltion between benefit-cost, and effectivehess^-cost or^sometimes 
also referred to as utility-cost analysis. In benefit-cost studies, 
both the benefits and costs are measured in dollars. Effectiveness-cost 
studies measure the effectiveness of a program in *t2rms of its objectives 
(both monetary and non-monetary) and relate it to the costs in dollars. 
Utility-cost studies convert the objectives of a program (both monetary 
and non -monetary) in terms of a single index called 'utility* of the 
program and relate it to the dollar costs. Again, benefit^cost, 
effectiveness-cost, and utility-cost studies may be private, governmental, 
or societal depending on the viewpoint frcMn which such studies are 
undertaken. 

Benefit-cost analysis is much more common than effectiveness-cost 
analysis for two reasons. First, economists had a 'substantial influence • 
on the d6velopmcrit of such studies and their main concern has been the 
efficiency in the. use of resources. The most direct way of me&suring 
the efficiency of a program is to measure the dollar value of outputs 
against the dollar value of inputs. A program is efficient economically 
if the dollar value of outputs is equal to or greater than fhe dollar 
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value of inputs. The second reason for the popularity of benefit-cost 
studies versus effectiveness-cost studies is ''that the universally 
agreed upon measures of effectiveness or objectives of a program are 
very seldom available. Values determined for various measures of 
effectiveness are often determined arbitrarily by the study analysts. 
The process of assigning weights to convert various measures of effective 
ness into a utility index is also determined arbitrarily. 

The enphasis on the economic consequences in benefit-cost studies 

nofl^ducatlonal and manpower programs as opposed to, social consequences 

has been criticized frequenliy. However valid and justified these 

criticisms may be, they do -not invalidate benefit-cost studies for 

three reasons. First, many benefit-cost studies do concern themselves 

with non-economic aspects of educational and manpower programs. Although 

these aspects are not integrated in benefit-cost calculations, yet they 

are indicated separately. Second, education and manpower programs alone' 

are not the only source of such non-economic benefits (good citizenship, 
.appreciation of arts and culture). The community, family, *or social 

environments may be responsiole for developing such non- economic benefits 
Third, when an attempt is made to list the main goals of vocational 
education and manpower programs, these ai^e usually mentioned as getting 
entry- level jobs for the program participants, or enable- them to retain 
or advance on the jobs. The economic consequences of increased employ- 
ment are measured through increased income. The other non-economic 
goals of vocational education and manpower programs are considered as 
secondary goals.. 

i 
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TOREE TYPES OF BENEFIT-COST STUDIES 

Benefit-cost studies aVe generally categorized in^o three broad 
categories listed below: 

A. Private benefit-cost .analysis 

B. Governmental benefit analysis 

C. Societal benefit-cost analysis / 

. The ^iLivatOenefitcirosl^-^^ at; estabMshing the ^ 

benefits and costs to the students. The' benefits of a vocational 

program are assumed to accrue to the individual participants of a 

;,prograjh. Such benefits include incremental or additional earning, 

net of taxc^J' 4^ satisfaction,, chdnces for advancement on the job, 

opportunities for^ getting further education, and so on. The costs 

are assumed to be incurred by the students and include such factors 

as tuition and o^er related educational expenses on books, supplies, 
etc; the foregone net income of taxes due to a student being in^ school 

ratlier than working on a job; and the incremental or additional expenses 

of lodging and boarding are somfe examples i 

The governmental benefit-cost studies of vocational programs ^^re 

i , * * 'A 

based on the premises that the benefits and costs accrue to the govern- 
ment. The benefits to the government at a vocational training program 
include: incremental or additional taxes paid^by the students after 
'graduation a^ a result of incremental earning due to vocational 
education; reduction in transfer payincnt, including welfare, food 
stamps, unemployment compensation, etc., as a result of a student 
becoming ineligible Cor such payment due to vocational training leading 

to his emplloyment* ' " 

• 17 
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ie scK:lirta1r4>eneCit-cost-^tJj^ is the retipient 



I of both the benefits and. costs of the vocational programs. Societal ^ 

benefits include such things as the incremental gross national product, ^ 

• ^< 

gross of taxes, as a result of vocational training leading- to job 
satisfaction; increased productivity of oth^r^ capital resources of society*, 

equitable distribution of national wealth; "reduced crime rate; and better 

• «? 

citizens. Societal costs include opportunity cost of operating 
the vocational schools including the capital costs; and the reduction in 
gross national product due to program participant^ displacing employed 
workers. ' . 

- % - r 

V , » 4 

It may be seen that the private, governmental, and sociecal 

benefjit-cost studies attempt to establish benefits and costs of vocational 

programs from different viewpoints and that benefit and cost element^ in 

ft 

these studies are not identical. *A distinction be tureen different 
J categories of benefitcost studies helps in resolving one of the issues 
in benefit-cost studies, ftamely, what benefits and costs should be 
included. Obviously, the answer , depends on whose benefits and costs are being 
established. " 

^ SCOPE. OF STUDY , " . ^ 

■ • ■ ^ ■ ■ ^ . 

This study is primarily directed towards developing a manual 
for establisliing societal benefits and costs of vocational education 
programs in Wisconsin. Such a manual is mainly directed towards research 
directors in vocational and technical institutes in Wisconsin due to 
their being responsible for gathering and analyzing information regarding 
benefits aiid costs of vocational programs. It is felt that this manual 

• 23 

^ » » < 

ERIC . 



- coul d . a Is.Q MjisfjjJ b^L^i^ institutional research of various- 

colleges ond universities in Wisconsin. The specific objectives of 
this study are given below: 

1. To identify societal benefits of vocational programs. 

2. To develop direct or proxy measures of societal benefits of voca- 
tional education programs. « 

3. To develop procedures for measuring identified societal benefits 
with direct or proxy mea^res, 

4. To identify societal costs of vocational programs, 

5. To-develop direct or proxy measures of societal costs of vocational 
education programs. 



LIMITATIONS OF TOB STUDY 



This study is limited to establishing a manual for societal benefits 
and costs of the vocational programs. It may be emphasized that private 
^and governmental benefits and costs are excluded from the scope of this 
study. Although tiie benefits ,and costs to the students, governments 
(local, state, and federal), and society of various vocational programs 
differ, the basic methodological procedures laid down in this manual 
could be applied to private and governmental benefit-cost ratios of 
various vocational prx)grams ^ • ^ 

The study istalso limited ^tijj^tablishing societal benefit-tost 
ratios of vocational programs rather than effectiveness cost ratios. 
This was necessitated due to the fact tliat the societal non-monetary ^ 
goals (St out puts of various vocational programs are not only diverse but 
also change with time. Further, it is not possible to measure such 
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non-monetary goals without decision-makers mutually agreed upon measuring 
instrunents. However, an attempt has been made to develop monetaxy 
proxy measures of non-monetary goals or outputs whenever it was feasible 
to do so. The basic procedure for establishing societal benefit-cost 
ratio of a vocational program could also be deployed with some moHification^ 
far establishing effectiveness -cost ratios of , vocational and manpower 
programs . 
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CHAPTER II 



SOCIETAL COSTS OF V OC ATIONAJ. ED UCATipN PROGRA^E 

INTRODUCTION . . » ' . 

The cost information in education has a mtt^tiplijCity of application, 

as was discussed earlier in Chapter I, in the cdntext of the role of benefit- 

* ' . • 

cost studies of educatioa and manpower prograins* Some of the ^inportant Uses, 
of coi,p information, discussed included resource allocation decisions, pro- 
gram planning and evaluation, policy and decision 'making, budgeting, and the 
study of the economies of scale in educatiop* The analysis of cost infor- 



mation in educatioh' may^JKe^p in Lnproving the educational system. 
* " . The analysis of ^^:Ssi- information may require some familiarity with 

basic concepts and terminology such as fixed and variatf^ costs, direct 
and indirect costs, total and average costs, marginal and incremental 
costs, opportunity and shadow costs, capital and recurrinj costs, joint, 
and sunk costs, private and social costs. The description of these cost 
concepts was orestricted- t6 a bare minimum to save space. Each of these 
concepts has been illustrated with educational exairples. The implications 

of these cost concepts on education have also been discussed v6ry briefly. 

s 

• After building some background in cost (concept^, a general procedure 
for establishing societal costs of vocational education programs , has been 
discusseji. This procedure has been primarily designed for unit^Qost studies 
which aim at finding the societal costs per^ graduate by^ program. This pro- 
cedure has been primarily designed for unit cost stujlies which aim at 
finding the societal costs per graduate by program. This procedure is more 
or less based on the **standar<J costs" concept used in business and industry 
which may be, designed for finding the average costs. 
, The cost information has murtip].e uses besides unit cost studies. 

A generalized procedure for handling cost information related problems 
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has been discussed very briefly. The procedures for uiit cost stu^ and 
cost infprmation related problems would reveal that these procedures are, 
relatively easy to inplement in a variety of situations. There are, how- 
^ever, some problems and issues which hauit cosv analysts in almost any 

situation, including business Snd industry. A brief discussim of some, 

of the probl^i^Jias^been'-giveTfr""'"^ 

Perhaps a distinction should be made between costing and cost functions 
of education. Whereas costing is more or less based on ex-pbst cost data, 
cost functions are based on ex-ante cost-output relationships. Cost functions^^ 
of education, if properly established, may help project costs in the future. 
A. gASIC COST CONCEFtg AND TERMINOLOGY 

Familiarity with some basic cost concepts and terminology is important 
for the purpose of analyzing educational costs. The cost c^n^cepts discussed 
in this sectioi\ are so basic in the costing literature, that a skeleton 
description of these concepts has b^n given with a special reference to their 
application in an educational system. 

'a 

1. Fixed and Variable Costs ^ 

. Fixed costs are those which do not relate to the nurber of students 
over a short range of time. For example, the cost of a school prin- 
cipal or director of a vocational institute would be independent of 
the number of students, and also, would remain the same over a short 
range of time. 

Variable costs are those costs which vary directly with the number 

6i Students* For exanple, the supplies used in a laboratory course 

would vary directly with the nimber of students, and as such are 

' classified as variable costs of education. 

The inplications of the fixed and variable costs in education could 
be that at a specified period of time the greater the .fixed costs in education, 
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the more the potential to reap economies of existing scale; as the fixed 
costs, by thei/v^ry nature, do not change over a short period of time with 
an increase in the niinber of students, thereby reducing the average cost 
per student. It may, however, be pointed out, that in the long run the 
fixed costs may also change. The short rtn may be defined as a period which 
is long enough to permit any desired change of output technologically 
feasible without altering the. scale of plant, but which is not long enough 
to permit any adjustment to the scale of plant. 
2c. Direct and Indirect Costs 

Direct costs may be defined as those costs_which are directly re- 
lated to an activity or service. For example, the direct cost of in- 
struction may include the cost of the faculty, sp^ce, equipment and 
supplies. 

Indirect costs may be defined as those costs which are indirectly 
related to support an activity or service. For exanple, the indirect 
cost of instruction may include the costs of such supporting services 
» as library and audio-visual equijMnent." 

The terms "direct" and "indirect" may sometimes lead to ambiguities. 
For exanple, the cost of a guidance program, in so far as it helped in 
the selection of courses, -may be treated as a supporting service to 
instruction, and as such treated, as an indirect cost. Ihe guidance 
service may also be treated as a service having an entity of its own, 
and as such treated, as a direct cost. 

The concept of direct and indirect costs in edudation could have 
inplications on such policy <Jecisions as they relate to the extent of 
activities or services tliat should be provided to support the main 
activities or services of the educational system. 
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Total cpsts may be defined as «thosc costs which include both the 

fixed and variable costs for the entire educational system. Average 

c 

costs may be defined as the cost of producing one unit of output and 
may be computed by dividing the total costs by the nimber of output 
ifiits produced. For example, in the case of education,, the average cost 
could be expressed as a cost per graduate; or a cost per credit or 
contact hour, or cost per daily attendance. The average costs may 
be computed by programs or - levels of students. 

Average costs may be further categorized as average fixed and 
average variable costs. These costs can be confuted by dividing the 
tot&l fixed or total variable costs by the number of output inits 
produced and will respectively give average fixed and average variable 
cost per unit of output. 

Average costs for prediction purposes ihould be used only when 
the educational system under study has assumed normal or steady state. 
For example, an educational program which has been started recently is 
more likely to have high average costs. On the other hand, an old ed- 
ucational program which had established itself and as such had optimal 
or near optimal enrollment, is most likely to have low average costs. 
Average costs can also be conputed by fixing ipper and lower bounds with 
different measures of dispersion like standard deviation. 

The inplications of the total and average costs of education could 
be that these niay reflect trends in the educational system wliich may 
serve as a proxy measure of the efficiency or the productivity of the^ 
educational system. A comparison of the average costs of the same pro- 
grams at various institutions may stimulate interest in analyzing the 
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structure of education to promote efficiency, pexiiq>s without its 
having adverse effects on the quality of the education. 

r 

4* Marginal and Incremental Costs 

Marginal cost may be defined as the cost of producing a marginal 
or an additional mit of output. For exanple, the cost of producing 
an additional student, over and above the present nunber of students 
in an educational program, will give the marginal cost of the program. 
The marginal cost of the program so computed may or, may not be equal 

to the average cost of that program. In some cases, the .raarginal__ ± 

cost of an educational program may be very insignificant if the addition- 
al or the marginal unit utilized idle input resources. For exanple, if 
an additional student in an educational program does not create demand 
for any extra input resources, assuming that he would select classes 
which had below optimal enrollment, the marginal cost of producing this 

r 

Student may be the cost of supplies only which were used in his education. 
Marginal costs of education can become a very useful and inportant tool 
in deciding admission policies at a time when education faces financial 
crises. * - 

Incremental costs may be defined as the differential costs of expand- 
irtg or contracting uiits of outputs. The difference between marginal 
and incremental costs is that whereas the fonner deals with one additional 
unit of output at a time, the later may be dealing with more than one 
mit of output at a time. The incremental cost concept can, therefore, 
be very useful in estimating the financial implications of expanding or 
contracting existing .programs or introducing new programs. TTie incre- 
mental cost of expanding or contracting existing programs should not be 
computed by miultiplying the average costs of such programs by the nunber 
of studenls to be increased or decreased in an educational program. 
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The extra costs or savings should be computed by costing the extra 
inputs required or saved as a result of expansion or contraction of 
such a program. Incremental cost is sometincs also referred to as 
out-of-pocket cost and can be a powerful tool for certain otiier educa- 
tional decisions and policies. 
3. Opportifiity Costs and Shadotir Costs 

Opportmity costs may be defined as the potential return from the 
next best available alternative use of a resource input. For exanple, 
the opportunity cost to the students for attending an educational in- 
stitute may be equivalent to the ijficdme which he would be receiving if 
he were employed elsewhere. Similarly the opportunity cost of an educa- 
ti6nal resource input like building is the next best available alternative 
which uses this building. Therefore, the 'concept of opportunity costs 
in education could help in better resource allocation decisions. 

The concept of shadow cost may be defined as the differential in 
the output of education, if an additional unit of educational input 
were available. For example, the shadow cost of a teacher will be the 
increased output of education if another teacher were available. The 
concept of shadow costs may help in maximizing problems in education. 
6. Capital and Recurring Costs 

Capital cost may be defined as an investment in long term capital 
goods, e.g., building and grouids. Recurring costs may be defined as 
costs which recur over a short period of time, such as salaries of 
faculty members, fexpenses for buildings and grouid maintenance. Tlie 
definitions of long and short period of time are mostly done on an 
. arbitrary basis. 

Capital costs may have implications for costing educational programs. 
Since Capital costs are incurred on capital goods which last for a long 
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period, it may be appropriate to prorate these costs over the instructional 
life of capital assets in order to* arrive at the true cost of an edu- 
cational program. The procedure to prorate capital costs over their 
instructional life is discussed subsequently under generalized pro- 
cedures for costing inputs of education. 

7. Joint Costs 

Joint costs may be defined as those costs which are borne for the 
production of joint outputs, goods, or services. For exanple, the 
costs of the central administration may be classified as joint costs, 

these costs are incurred to sipport instructional and non- instruction- 
al services.^ 

The joint costs may pose the problem of allocating such costs among 
various outputs or services in order to arrive at cost per unit output. 
There may be several bases of allocating joint costs. For exanple, the 
costs of central administration may be allocated among several educational 
programs, based on the nunber of students in various programs or on the 
number of faculty members serving these programs. IVhat would be the 
best procedure? Hc3W sensitive would the results be by using an alter- 
native basis? IVhat would be the cost of collecting informatiwi for 
using a certain basis? These are very hard questions to answer, but 
nevertheless have been discussed under generalized procedures for 
costing inputs of education. 

8. Sink Costs 

Sink costs may be defined as costs or investments which were made 
in the past; for exanq)lc, investments in the existing buildings may 
be referred to as a sink cost. The. concept of sunk cost in education 
may be inportant in certain educational decision problems. According 
to the economists, sunk costs should not interfere with future decisions. 
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For example, if it was discovered that a recent large investment in 
* a conputer for an educational institute was wrongly made by picking 
up an inappropriate piece of equipment, the decision regarding the 
purchase of the right type of equipment should ignore the recent past 
investment or the sunk cost. The decision in this case perhaps should 
be made by taking into consideration the incremental costs, and benefits 
or effectiveness of various available feasible alternatives. The con- 
cept of sunk cost m^y be applied to faculty as well due to the tenure 
system in education. If an institute, somehow, is burdened with an 
incoTiy eten t f aculty member with tenure privileges, the appropriate 
alternatives for this type of situation may be to e}q)lore various * 
alternatives by which this person could be inproyed. The concept of 

sunk costs, therefore, emphasizes ignoring past wrong investment 

< 

decisions for future decision making. It should not, however, be im- 
plied that lessons from past mistakes should not be learned. 
9. ' Private, Governmental and Societal Costs 

Private, governmental and societal costs are referred to as costs 
to the students, government and society. While costing educational 
programs, it is very inportant to keep in mind fronf whose viewpoint 
the costs were beirig detemined. Opportunity costs ishould also be 
included while calculating these type of costs. For exanple, the 
costs to students getting an education may include the loss in income 
due to their presence in education (opportunity costs) besides other 
costs like tuition, lodging, board and so on. Similarly, opportunity 
costs should be included in governmental and societal costs. The 

*v > 

main difference between the governmental and societal costs is that, 
whereas the governmental costs include the financial burden borne by 
the government in financing education plus the loss in potential 
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taxes due to the students being in the educational sector rather than 
being employed in the economy, societal costs may include the financial 
burden borne by the society in sustainuig the educational, system plus 
the loss in the gross national product due to the students being in 
education.rather than be>ng a productive menfcer of the. society. A 

detailed identification of societal costs and how to measure these 
is discu:.sed in subsequent sections. 
10. Standard Costs 

• A standard cost has two components, a standard and cost. A standard 
is like a nom and whatever is considered nonnal can generally be accepted 
' as standard. R)r example, if a score of 72 is the standard for a golf 
. course, a golfer's score is judged on the basis df this standard. 
Standard costs are the predetermined. costs of producing a single unit 
or a nuii)er of units in the imjnediate future. They are planned costs 
of a product under current and/or anticipated operating conditions. 

In industry, the standard costs for making various products are set 
and are based on carefully detemined quantitative and qualitive measure- 
ments and engineering methods. TTiese standards are considered as norms 
in terns of specific items, such as pounds of materials , hours of direct 
and indirect labor required, hours of plant capacity used, and so on. 
In m^y finis T standard is operative for a long time. A change is 



needed when production method^ or materials change. In education, the 
standard costs for producing graduates of various vocational programs have 
riot been est^lished either at the district or state levels, ^e imr 
plications of standard costs for various educational programs are that 
•these would help in controlling costs, measuring costs and promote poss- 
ible cost reduction. 34 ' 
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Variolis cost concepts and terminology were introduced to facilitate 
' the task of establishing societal costs of vocational programs. A 
discussion of such a procedure follows and should be primarily used for'* 
establishing uiit cost studies or determining the average cost of 
producing a graduate of a program. 

B. PROCEDURES POR ESTABLISHING SOCIETAL COSTS OF VDCATIOXAL PROGRA>g 

Procedures for establishing societal costs'of vocational progranfe in- 
volve the steps listed bplow: 

A. Identification of societal costs. 

B. Developing direct or proxy measures for the identified societal costs. 

C. Measuring the societaL. costs. 

D. Preparing and analyfing the results of the societal costs. . 
The above steps are discussed in detail below. 

C. lEENTIFICATION OF SOCIETAL OQSTS 

' The societal costs of vocational education programs may be looked ipon 
as the opportunity cost of the resources (human and physical) released by 
society for conducting such programs. The opportunity cost of a resource to 
society was earlier defined as the next best use where such a resource could 
be deployed by the society. Economists consider all costs as opportunity 
costs. The rationale behind their thinking is that whenever a resource is 
employed for a certain use, it cannot be* used for other purposes. Thu*>, 
there is a sacrifice involved in using a resource for a certain puipo5-e, in 
so far as it excludes other opportunities that might ha^re been chosen. The 
value of the best of these foregone opportunities is the true cost of the 
chosen alternative. 

The societal costs of a vocational education program consist of two 
broad categories, 'namely, direct and indirect costs of the resources used in 
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instruction and the opportunity costs to society. The direct cost of in- 
struction include the following elements. 

1. Faculty costs 
* 2. Facilities costs (buildings and equipment) 

3. Supplies costs 

The indirect costs of instruction include the costs df, supportive services 
(salaries, facilities and supplies) and include the following elements:^ 

1. Administrative services costs 

2. Guidance and counseling services costs 

3. Placement services qosts • 

4. Student services cos^ (parking, housing, student activities • net 
expenditures) 

5. Library services costs 

6. Audio-visual services costs . * ^ 

7. Food services (net expenditure) 

8. ..Financial aids to -students ' . 

9. Other services costs 

The opportunity costs to society, of a vocational education program in- 
» elude the following elements. 

1. Opportunity costs to society of the students enrolled in the educa- 
tional program rather than being in therworld of work 'and contributing 
towards the economic welfare of the society. 

2. Opportunity costs to society due to the inherent nature of the educa- 
tional system leading to a loss of such taxes as property tax, sales 
tax, etc. 
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D. MiASURl-NKNTT OF SOCIETAL COSTS OF VOCATIONAL EDUCATION PROGRAMS 
V ~ ■ . _ 

» The measurement of societal costs of direct and indirect costs of in- ' 

struction is rather a sinple task, as all these costs could be measured 

directly in dollars. The detailed procedures for establishing societal 

direct and indirect costs of instruction of a vocational program are dis- 

cussed in the following section of this chapter. j 

TKe opportunity costs to society due to the inherent nature of the Ed- 
ucational system leading to a loss of such taxes as property tax, sales 
tax, etc. can also be measured directly in dollars. This can be done by 
•including such taxes, assimng that the educational system was private 
sector and paying these taxes, y * ^ 

The opportunity cost ^o society of the students being in vocational 

programs rather than contributing towards the gross national product can 

be measured#by proxy, measure of income foregone by such students. However, 

this requires a consideration of the level of employment prevailing during 

the years of the training program. If the level of urtenqjloyment prevailing 

at a certain time is consjlderably more than the minimum acceptable level 
1 - 

of unenployment ; it would be correct" to consider the societal opportunity 
cost of the students as zero. It would be valid to assume that students 
would not be able to get jobs when the unenployment rate is high and thiis be 
pTX)ductive members of society even if they were not enrolled in the vocational 
programs. 

E. PROCEDURES FOR ESTABLISHING SOCIETAL POSTS OF VOCATIONAL lEDUCATION PROGRA^B 

The direct cost of instruction of a vocational program could be estab- 
lished by aggregating the cost per student for various courses included in the 
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At present the minimunfi acceptable level of unemployment is considered a^ 
five percent. In other words, at this level of qnemplpyment, the.e6onbmy is 
considered to have full employment. The rationale for this is thikt there is \ 
bound to be some structural unemployment at all times due to the potential 
available workers being unable to find jobs which match with their skills or 
their inability to relocate. 
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program. Some of these courses may be required of such a program and the 

other courses may be elective. The courses included in a vocational pro- 

' gram could also be used as required or elective bourses by other vocational 

programs offered latt the sa me_ i nstitute. The first step in the costing of an 

instructional program is to develop a matrix called "Curriculum Matrix" which 

shows the relationshij^iiicluded in the vocational program and other vocation 

al programs of fered ^at the institute. The educational program is defined as 

a majdr area of instruction taken by students.^ For example, a student at 

entry or first semester level majoring in a two year machine shop program 

may be defined as belonging to program one and the same student at' the 

• # 

second semester level may be defined as belonging to program two and so on. 

' ... 
Ihe elements in the curriculum matrix may be filled in by putting one 

where a course was required of a student belonging to that program, zero 

where a course was irrelevant for that program, and a fraction between 

zero and one where the course was an elective for that program. The past 

data regarding the percentages of students enrolled from various programs in 

elective courses could be compiled, and such percentages be used for filling 

in the elements for the elective courses for various programs. For exanple, 

if there were 100 senior terminal semester students in a, program and 10, 40, 

and 50 percent, respecftively. How far should one go in collecting such 

data? It is felt that the data for the past two or three years should be 

enough for this purpose. An.exanple of a curriculum matrix for a two-year 

machine shop Iprogram is shown ii\ Table 2-1 which basically gives the course ' 

2 

progrsUn relationship. 

Figure 2-1 was prepared by the author from the actual machine 'shop pro- 
gram offered at the Fox Valley Technical Institute, Appleton, Wisconsin in 
1969-70. 
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The rows of Figure''2-1 indicate the, courses included in the machine shop 
program afid the coltirais denote the various programs at the' iftstitute that used 
these courses. Ihe elements in this table are either one or zero; the element 
one inplies that' a course is required of a program indicated, in the colurai, ^ 
the element zero indicates that a. course was neither required of a program, 

nor*was it used as an elective. If a course was used as an elective by. a 

■i 

program, a fraction between zero and one may be entered in the cell, the 
fraction representing the historica"* f inaction data does not exist, this per- 
centage may be based upon the opinion of the faculty or head of programs. 
The courses listed in Figure 2-1 were not used as elective courses by any 
program offered at the institute. It is pertinent to observe that most 
vocational programs are well laid out and allow very few elective courses 
in contrast to college or university level programs. * 

, The curriculum .matrix is very useful fdj^^establishing the direct in- 
Struct ional cost of a vocational program. This matri^^ sferves, primarily as 
a tool for projecting the demand for, courses As a result of the students 
enrolled in various related programs. This is achievi^by multiplying the 
curriculum matrix J)y the enrollment mairix to obtain the the projeQted 
number o£ students to be enrolled in these programs. The demand for 
various courses could , be broken into a number of sectioj^ to be offered 
for variQus courses depending upon the class size policies for such courses. 
The inputs required in terms of faculty^ space, equipment and supplies to 'meet 
tinf demand, for various courses could be generated. Be cautioned, however, 
that any projection including course demand is subject to errors. Errors 
in course demand projection will be minimal in the following cases: 

a. Rigidity of curricula structure within an educational institute: 
A rigid curriculum is defined as a curriculum, when the students i 
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do not have the options to elect courses. A completely rigid 
,d^ricula structure at an institute will be reflected by all * 
elements in the curriculum matrix being one. The more rigid the 
curricula siruqtiire, the more reliable the projected dem^d for 
various courses Will be. 

Stability of curricula structure within an educational iftstitute: 
A stable curriculun is defined as one when the "required and elective 
courses for various programs and the prerequisite courses for various 
required and elective courses do not undergo a change over a period 
of time. Another condition for the stability of the curricula struc- 
ture is that the nunber of the courses offered do not change. The 
more stable the curricula structure at an institute, the more ac- ^ 
curate the estimated demand for the courses included in the curriculum. 
Stability of other factors affecting demand for various courses: 
The other factors affecting course demand are listed below: 
(i) Particular faculty menber offering a course: 

As stated earlier some of the faculty menfcers may be more 

popular and may generate more demand for their courses especially 

in the case of elective courses, 
(ii); ScWuling pattern of courses. offered: ' 

Some courses may be heavily demanded simply ^ecause they fit 

the scheduling pattern of the <^tudents for their^programs. 
iii) System of electing courses: ^ 

Students -left to themselves may elect courses randomly as com- 
. pared^ to a system when these options are exercised with the 
"advice of faculty members who have tilready prespccificd the 

policies for this purpose through mutual consultation. 
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(iv) Time schedules for electing courses: 

Some courses nay be elected CHily when the students in various ^ 
programs have attained certain prespecified academic standing 
^ and the others may be elected irrespective of the academic 
standing*^ The second case will introduce more errors in 
estimating demand for various courses than the first case, 
(v) Prerequisite requirements for elective courses and the 
rigidity of its jsnforcement: 

The greater the prerequisite requirements and the greater the 
rigidity with which this is enforced, the better the estimates 
which one can make for estimating the demand for various courses. 
In spite of these errors that are inherent in the system, the curriculim 
matrix miay provide a better estimate of the demand for various courses, which 
under the- existing practices is mostly estimated either by a rule of thunb 
or arbitrarily." 

Th^ ciflrriculim matrix should be kept iq;)dated by including new courses 
^.d programs and conputing elements of the matrix which will reflect the ^ 
latest trends in the enrollment pattern in elective coutses. 

The curriculim matrix, besides serving as a tool for projecting course 
demand and resource inputs required, may, also serve as a basis for some of 
the policy decisions as to location of new programs and the expansion or 
contraction of exisitng programs. These policy decisions are discussed below: 
1) Location of New Programs : 

One criteria for deciding the location of a. new program among several 
educational institutes could be the interrelationship among the pro- 
' posed program and the existing programs at the various institutes. 
According to this critierion> the proposed, program should be located 
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in an institute where it will promote the inter-relationship 
between the new and the existing programs. This may be obtained 
by taking the existing curriculim matrices of various institutes 
without the proposed program jmd finding a ratio between the sun 
of the numbers filled in the curriculijii matrix. This ratio should 
again be conputed for various institutes after the proposed pro- 
gram curriculiin is incorporated. The difference between the secc id 
and the first ratios computed may serve as an index of the promotion 
of inter-relationships among various programs as a result oflStro- 
ducing the new program in various institutes.. The maximal positive 
difference for an institute can serve as an indicator for locating 
the proposed progran^ iri that institute. The underlying tationale 

for using this criterion is that in inter- related programs, the 
♦ « * * 

costs of instruction may be low due to pptimal or near optimal class 

size, and hence it may cost less. 

The above indicator may be one among several other criteria such 
as location €>f students, availability of other appropriate non- 
instructional facilities, and so on* 
2) Expansion or Contraction of Existing Programs: 

The discussion regarding location of new programs can be extended 
to the policy decisions regarding expansion or contracticKi of the 
existing programs in v?fcfious institutes. One of the criteria, for 
deciding a particular ^institute may be to promote expansion, due to 

' its inter- relatedness with other programs andvice versa. Other 

I 

criteria could be the quality of instruction, the increrteiital 
expenses or savings., intensity of demand <m the part of local 
students, business, and industry and so on. 
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In sunmary, the curriculun matrix shows the relationship between various 
programs and courses, both on a required and elective basis, and can serve 
as a useful tool for estimating demand for various courses; determining 
res^rce inputs required* as a result of demand for various courses, the effects 
of changes in an existing curriculun over the other existing curriculun; 
deciding about the location of a new program or the e3q)ansion or the con- 
traction of the existing programs at an edua.vional institute among several 
institutes., ft is beyond the scope of this study to illustrate the applica- 
tion of the ••Curriculun Matrix" for various purposes discussed above. Having 
established the. Curriculun Matrix, the next step is to establish the inputs 
for teaching courses in a program. This is discussed bel,ow. 

Step 2 - Establish Inputs For .Teaching Courses 

The inputs used directly for teaching courses in the Curriculun 

Matrix consist of the following: 

A. Faculty 

B. Space 

C. Equipment 

D. Supplies 

Step 3 - Establish Cost For Inputs In Teaching Courses 

The procedures for costing inputs used in teaching courses included 
in the curriciilum matrix arfe discussed below. These procedures are 
directed towards establishing average societal cost per student rather 
than marginal or incremental costs. 
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Procedure For Costing Faculty Input 

(i) Gross faculty salary, including fringe benefits, paid by society 
to the instructors for teaching a course in the curriculum should 
be identified. Let it be Z (dollars) per quarter or semester, as the 
case may be. 

(ii) The percentage of instructional time allotted to teach tiie cour^ 
as conpared to the full teaching load should be determined. 
Let it be P (percent) . 

<v 

(iii) The instructor's cost for teaching the course should be arrived, at 
by multiplying the gross faculty salary by the percentage of 
instructional time allotted for teaching the course. 'This is 
equal to $ZP. 

(iv) The instructional cost of the cpurse as determined by (iii) above 
.should be divided by the actual enrollment in the course. Let the 
actual enrollment by N. The instructional cost per student for the 
course is equal it $ ZP. . . 

Note. If a course has more than one section and is taught by different 
instrOgtors, the instructional cost per student for each section 
as well as the average instructional cost per student for the 
course as a whole should *be determined. 
The above procedure for costing faculty input is illustrated with an 
exaiipie below, 

Exanple Nuiribcr 1, (Costing" Faculty Input) 

A course requiring three contact hours per week was taught over the last 
six semesters by instructors whose teaching loads in coatact per week and 
gross salaries, fringe benefits, traveling, etc. is given in Yable 2-1. The 
enrollment in the course is also given. Find the cost of faculty input per 
student for each semester and also the average cost for the last six semesters. 
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Table 2-1 
Faculty Input Data For A Course 



No. 


Semester 




Item 


1 


2' 


3 


4 


• 5 


6 


1. 


Instructor Code 


01 


01 


02 


03 


02 


02 


2. 


Instructor's Salary/ 
Semester (Gross) 


$6000 


$6500 


$7000 


$8000 


$7300 


$7800 


3. 


Fringe Benefits etc./ 
Semester 


$ 300 


% "400 


$ 450 


$ 500 


$ 550 


$ 600 


4. 


Teaching Ix)ad in Con- 
.tract Hours/Week 


18. 


IS 


15 


0 


12 


17 


5. 


Other Responsibilities 
Per Week 








3 






6. 


Initial Enrollments 


10 


15 


18 


20 


25 


35 


7. 


Dropouts 




2 


1 


3 


2 


3 


8. 


Failures 




1 




2 




2 



Solution To Example 1 

The cost per student as far as faculty, is concerned is illustrated for the 
data pretaining to the first semester] 

Percentage of instructor's time spent on teaching course « contact hours 

of course/week 

J. full teaching 

load in contact 
hours/week 

« 3 = .1667 
IF 

Faculty's gross salary + Fringe Benefits = $6000 + 300 = $6300 (for semester) 
Faculty cost for teaching course = $^300 (1.667) = $1050-21 

Faculty cost/student - $1,050.21 = $105.02 

IS . ' 
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. The faculty cost per student for teaching the course for semesters two 
^ to SIX could be found using the saine procedure. The average cost per student 
for three years could be derived by dividing the sun of the average cpst for 



^ the semesters by the nunbcr of semesters, six semesters in our example. This 
y is shown below. 

Average cost of faculty for three years (six semesters) * 

' = $(105.02) ^ (92.00) (82.78) + (106.25) + (78.50) ^ (60.00) 

= $524.55 = $87.42 

Some explanations regarding faculty input data included in Table 2-1 
may be given in order to make the costing ^procedure explicit. Line 2 of 
Table 2-1 indicates the gross salary of the instructor rather than take- 
home pay after taxes. The rationale for this is that society pays the 

instructor in terms of the gross pay rather than net pay. Line 3 includes 

> 

such fringe benefits as social security, unemployment conpensation, life 
" insurance, traveling etc. Only that portion of the fringe benefits con- 
tributed by the state. If the faculty pays, a portion of benefits such 
as social security, it should be excluded from the societal cost. 

Line 4 shows teaching load in contact hours per week. The faculty 
teaching load in some institutes may be expressed in terms of credit hours 
per week. Contact hours per week are used rather than credit hours per 
week to express the teaching load, because faculty load expressed in credit 
hours per week creates confusion in cases where there are remedial courses 
taught without credits. Further, shop or laboratory courses generally have 
more contact hours per week as compared to the credits awarded for a course. 
It will be seen in subsequent sections that the costing of space and equip- 
ment inputs is easier when contact hours are used rather than credit hours. 
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Line 5 of Tabic 2-1 indicates "other responsibilities per week." 
This should be included only when release time is provided officially to 
perfonn such responsibilities. If no release time is provided for other 
responsibilities, it should not be included"^ 

Lines 6, 7 and 8 indicate the initial enrollments, drop-outs, and 
failures in the course. For establishing average costs, only initial 
enrollments in the course should be used. The "rationale for doing so is 
that generally the number of drop-outs and failures in vocational scliools 
courses is not very large. Further, drop outs could '^occur any time during 
the time that the course is offered. Moreover, th^. failures in the course 
do gain some knowledge, skill's or change of attitudes in spite of the fact 
that they could not pass the course. - 

It will be noted in the above exanple, that in spite of the general in- 
crease in salary and decreased teaching loads, the average cost per student ^ 
for the course decreased over time. This was due to continuously increasing 
enrollments in the course, as indicated in line 6 of Table 2-1. This illu- 
strates the operation of the economies of scale in. instruction. The ineffi- 
ciencies in the instructional system due to low enrollment can be demonstrated 
by the following example. 

Let us assume that the optimal enrollment for the course was 30 students. 
The average cost per student for the first semester based on this assumed 
enrollment is, calculated and shown below. 

Faculty cost for teaching course = $1,050.21 (calculated as before) 

Average cost per student = $1,050.21 = $35.01 

30 

The difference between actual average cost and assumed average cost based 
on optimal enrollment equals $(105.02) - (35.01) = $70.01 
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Thus, it would appear that the average cost of faculty for teaching the 
course was $70.01 more as compared to the average cost of faculty cased on 
optimal enrollment. It may be of interest to note such inefficiencies in- 
herent in the systeiir due to low enrollments. 

Procedures For Costing Space Input .> 

(i) The initial capital outlay on land and buildings should be deter- 
mined. Let it be $X for land acquisition cost and improvements 
made on it> and $Y for buildings, 
(ii) The economic life of the l>uildings should be estimated. Let it 
be T years. ^ 
(iii) The building cost ($Y) should b? prorated over the economic life 
of the' building in order to find the annual costs. Thus the 
- annual cost = $ X 

7 , . ■ 

Alternative: . . 

The annual building costs should preferably be calculated by the following 
foxmila to consider the time value, of money to , the society.-^ 

Annual Costs of Building^ = (Y) (Capital Recovery Factor at i interest 
rate for T years.) 

— ,^ ^ ^ 

^The time value of money concept states that if society had money, it 
could be employed for various purposes such as highways, liealth- care prograins, 
flood control projects, etc. These projects will give a return to the society 
on the dollars invested by it. The next best project alternative whidi was 
sacrificed due to investment in land and building ia education and the return 
from such alternative project represents the societal time Value of money. 
Since it is difficult to determine the societal preferences of alternative 
projects and rate of return on such projects, the interest rate used on 
school bonds in the year the building was constructed are used ia the capital 
recovery factor which is discussed in detail later on. 

^Thc numerical values of capital recovery factor used in calculating 
annual costs of building is given in Appendix A. 

49 
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The interest rate i to be used in the formula will be the interest rate 
used on schools bonds in the year in which the building was constructed. The 
annual cost by this alternative method will be higher than calculated by the ' 
straight line method. 

(iv) The annual cost of land should be calculated by using the ^ 
following formula. 

Annual Cost of Land = ($X) (Interest rate) 
' The interest rate to be used should be the same as lised in the 
capital recovery factor employed in the calculations for annual 
cost of buildings. 

If state land has been used for constructing a school building 
and no cash payments to private parties are involved, the market 
value of the land should be used. Similarly, if a building is 
donated by the public involving no cash payment on the parif of 
the government, the market value of the building at the time of 
acquisition should be' used, 
(v) The maintenance costs incurred sliould be determined for buildings 
and grounds. 

(vi) The annual custodial and janitorial services f or Ntje^^^fGTbdings 

and land should be determined from th%past data, 
(vii) The annual costs for utilities should be deteimined. 
(viii) The annual costs calculate;^ in (iii) to (vi) above should be added 
to get one annual figure for the costs of the buildings and land, 
(ix) The space^ar eas used /or instruction, administration and auxiliai-y 
services should bcYdctermined and the costs prorated among these 
services on the basrs of actual space utilization, 
(x) The space area occipicd by different instructional tboms and the 
hours each room is utilized should be determined by multiplying 
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•the space .area for "each room by the hours it is utilized. Let 
S^, and be the space areas occupied by n rooms. Further, 
^2' I'll ^ hours each space area is 

used. Total spac.e utilization equals S^ct + S xt + ..'. + S 

11 2 2 " ' n 

(square feet hours)', 
(xi) The course space cost .should be calculated by finding a percent- 
age of total square feet hours used by the course and multiplying 
it by the instructional spage cost as calculated in (ix)i above, 
(xii)^ The space cost per student is the space* cost for -the course as ' 

calculated in (x) above divided by the actual enrollment, 
"^e above" procedure for .costing spaCe input for detemining space cost 
per student for teaching a course is illustrated by an example. 
Exanple 2 (Costing Buildings and Land Inputs) i 

A shop course , having 15 contact hours per week and using 2200 square feet 
area was- taught in one of the buildings built 30 years ago at a cost of 
$360,000 and financed through bonds issued at 5 percent. -Ihe- total cost of 
land including improvements at that time was $30,00a. The remaining life 
of the building is estimated as 20 yeaVs with a negligible salvage or resale 
value. The total area of the building is 24,000 square feet, out of which 
12,750 square feet is occupied by classrooms arid shops;; 6,000 square feet by 
offices of instructors and such student services as guidance, selection, place- 
ment;,and 5,250 square feet by aisles, and rest rooms. The 'details of the 
area used for instruction^ are as given in Table 2-2. 
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Table 2-2 



Petails of Instructional Area 



No. 


Type Tof Rooms 


/ 

No. of Rooms 


Area Per Room 
(Square • feet) 


Total Area 
(Square feet) 

A- 


1 * 


Lecture courses (30* capacity) 


• -5 


250 


3,750- 


2 


Lecture courses (50 capacity) 


4 


600 


2,400 


3 


Shop courses (30 capacity) 


3 . 


2,200 


6,600 




V ' ' ' ' 






12,750 



Then^usage of the instructional space is. shown below in Table 2-3, 

i ' y * 

t 

Table 2-3 

Details of Instructional Areas Utilization 



1 ' 

TYPE OF ROOM 


AVERAGE USAGE PER WEEK (HOURS) 
DURING SENESTERS 


1 2 3 4 5 6 


Lecture (30 capacity) 
Lecture (50 capacity) 
Shops (30 capacity) 


18 21 24 24 24 " 30 
15 20 ' -21 24 24 24 
25 '25 30 30 30 35 



Other expenses? related to repairs, maintenance, etc, for the building 
are given in Table 2-4. ^ 
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Table 2-4 

E^enses Related To Repairs And Maintenance 





• - EXPENSES PER SeCSTER ($) 
DURING SEMESTERS 


* 


ITBI OE EXPENSE 


1 


. '2 3. 


4 •5'-' 


6 


i 


VWMAACV/X CI Xjt 


$3, OOP 


3,300 3,800 ' 


4,000 3,500 


3,800 




utilities (heat, light, 
etc. J 

Snow removal 


$ 300 


500 350 
. 400 


550 400- 
• 300 


* 

OUU 
600 




Repairs § maintenance 


•i,odo 


200 1,500 


300. 2,000 


400 




Total for Semester 


$4,300 


4,400 -5,650 


5,150" 5,900 


5,400 


\ 


The information regarding enrollment in the shop coursfe is 


given 




below in Table 2-5. 














Table 2-5 


V 




w \ 


Enrollment 


in^Shop Course 






■ 














ENROLLMENT 




SEMESTER 






INFORMATION ITEM 


' 1 


2 3 


4 


5 


6 


Eftrpllment (-initial) 


8 


12 15 


25 


28 


35 


Dropouts 




1 


2 

■ * 


2 ^ 


3 


Failures 




1 


1 


2 


2 



Find the space cost per student for Jihis ^hop course based on actual 
enrollment. Find .the average cost per student for space input. If the op- 
timal enrollment in this course is 30 students, find the hypothetical space 
cost per student based on optimal enrollments. Find the, average of the 
hypothetical space cost per student. ' 
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The cost per student for land and building is shown for the, first semester. 
Building Cost for Course 

The annual capital cost of building equals initial building cost times 

capital recovery factor at bond interest rate for the estimated life of 

btiilding, oj $360,000 (.054,78) = $19,720.80. ^ 

• 'Ihe total .sqii^are feet of buildings used far instruction and office 

space^ is 12,750 + 6,000 ^ l^tW square feet- 

' -Percentage of area us^d for ijistruction = 12,750 = .68 or 68 percent 
/ ' • * 18 750 

Annual capital tost of Ijuil^g assignable to instruction = ($19,720.80) x 



(.68)"= $13,410.14.. \ 



A . . . < - t 



Semester capital 'cost .of buiiding assignable- to instruction = $13410-14 

• / • -^^ . —1 — r 

$6705-07 \ 
Space Utilization Calcination .During First Semester 

Lecturp type (30 csbadity) = (Arefia in ^qyare feet) x (Average usage 
per week in hours) ~ (3750) x (18) = 67,500 Square feet hours. 

Lecture type (SO capacity) - (Area in square feet) x (Average usage 
per week in hours) = "(240d) x (15) = 36,000 square fe§t hours. 

Shops (30 capacity) (Area in square 'feet) x (Average usage per week 
in hours) = (6600) x (25) i 165,000 ^ ' * . 

Total space utilizatipn during, first semester = 67,500 + 36,000 + 165,000 
268,500 square feet^ hours .i 

Space utilization for the course, = (Area in 3quare feet) x (Contact Kovgrs 
of course) '= (2200) x (15> =133,000 square feet hours., - ' ^ ' 



5 * ' 

Tpie area devoted to aisles, restrqoms should be ignorc^d. In our example, 

it was 5,250 square feet/' | '* . 

♦ I» , . ♦ \ ' 

• . Nr. 



Percentage of space utilization for the course 



Space utilization for the course = 33000 « .1129 (12.29 percent) 

Total space utilization during first semester 268; SOO 



Space cost of building 
for .the course during 
first semester 



SaneSt^r capital cost of 
building assignable 
to instruction 



Percentage 
X space utilized 
for the course 



« ($6705.07) X (.1229) « $824.05 ^ 

Land Cost For Course 

Annual cost of land » (Initial cost of land ' (Interest rate of school 
^ ^ and ii.provement. ) ^ bonds) 

» $30,000 (.05) = $1,500 

Semester cost of l|nd « $1500 « $750 - ^ 
- . ' , "T" 

Semester land cost assignable to instruction « (Semester cost x (Percentage 

^ of land ) of building 

= ($750) X (.68) « $510 ^ used for . 

* ^ instructicHi) . 

• 

Semester land cost assignable to course = (Semester land cost x (Percentage 
v assignable to of space 

« $510 (.1229) = $62.68 ^ instruction)^ utilization 

for the 
course) 



Maintenance and Repair Costs for Course 

First semester repair and maintenance costs 

Janitorial « $5,000 

utilities » 300 

Repairs =1,000 

Total Maintenance = $4,300 
cos*fs 



Semester maintenance costs assignable to instruction 

(Total semester maintenance x (Percentage of building 
cost) useu Tor iiistructioii) 

- $4,300 (.68) = $2924.00 
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Semester maintenance costs assignable to course f (Sonestrr x (Percentage 

nain- space 

» $2924 (.1229) = $359.36 tenwe utilized 

cost % for the 
assigned course) 
to in- 

.1 ' . structicn) 

,Sum of Space Costs for Course 

Building costs = $824.05 " 
Land costs = 62.68 

Maintenance costs = 359. 36 
Total '«$1246.09 

« 4 

Space Cost Per Student = Total spacey cost for course 

Initial Enrollments in Course 

= $ 1246.09 = $155.75 

— g . - ' • • 

Calculation of space costs per students for sanesters two to six may be 
done the same way. The results of these calculations are given below: 

Semester- _ 2 3 4 __S 6 • 

Building Costs $785.34 653.74 640.33 640.33 551.82 

Land Costs 57.68' 49.73 48.71 48.71 41.97 

I 

Maintenance Costs 338. 40 374. 60 334 .44 383 .15 302. 2 1 

Total Semester Costs 1181.42 1078.07 1023 .48 1072 .19 896. 00 



Initial EnroiLnent 12 15 25 28 35 

Cost Per Student 98. 45 71. 87 40 .94 38 -29' 25 .60 

The average space input cost per student for three years or six seniesters 

/ 

could be computed by taking the average of the averages computed for each of 
the six semesters. This is shown below: / 

Average space input cost for the six semesters = / 

/ 

$(155.75) = (98 . 45) * (71 . 87) * (40 • 94) t (38 • 29) t f25 : ^ ' 

,6 



$430 . 90 « $71 . 82 
6 



/ 

/ 

/ 
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It will be noted onqe again that the average space cost decreased over 
timexluc to increased cnrolLoents in the course. 
- " I The hypothetical average space isapat co^i. for each semester if the enrollment 
in the course had been optimal or thirty students can be calculated by dividing 
total space cost for each semester by optimal enrollment in the coiirse. This 

* * is shown below: 

<■ 

Semester 12 5 4-56 
Total Space 

Cost for Semester ($)= 1246,09 1181.42 1078.07 1023.48 1072.19 896.00 

Optimal Birollnent . 30 ' 30 30 30 30 30 

Average • v 

Hypothetical' space - 

Cost per Student ($) = 41.54 39.3a 35.94 34.12 35.74 29-87 

Once again the hypothetical average space cost per student could be conpared 
with the actual average space cost for the course. The differences would in- 
dicate the level of efficiency at which the system was operating due to the 

^ enrollment factor. 

Comments on the Solution 

It will. be not€d that the initial cost of the building, $360,000, was 
multiplied by the capital recovery factor at 5 percent and 50 years." What is 
the capital recovery iactor? This is explained with reference to the above 
example. If the school system borrowed $360,000 at 5 percent interest 
(conpounded yearly) and^'pl^ed to repay this Ipan in^ual year end in- 
stallments for 50 years, what would be the^ yearly installment? The yearly 

• installment over a period of 50 years is calculated by multiplying the 

initial principle of the loan ($360,000) by the capital recovery factor at 
the interest rate charged for the period over which the entire loan is 
intended to be repaid. In our case, the yearly installment was $19,720.80. 
In other words, i£ the school system was to pay $19,720.80 at the end of 
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each year from year one to year 50, the entire debt obligations would be 
met. It would, therefore, be appropriate to say that the annual cost of the 
building is $19,720. Stt. 

How may one figure out the annual cost of the building, if these were 
financed through current revenue rather than through bonds? Hie cost of the 
capital assets (buildings and equipment) should always be multiplied by the 
capital -recovery factor at prevailing bond interest rates over the life of 
such capital assets, even if no borrowing is involved . The rationale for this 
is that, it takes care of the time value of money invested by society in 
' capital assets. The concept of time value of money was explained earlier 
in Footnote 3 of this chapter. 

It will be noted that in our example, the annual cost of land was 
calculated by multiplying the initial cost of land, including development 
cost, by the interest rate at which School bonds are issued, rather than 
the capital recovery factor. The reason for using this procedure in the 
case of land is that land has infinite life as conpared to the definite life 
of a building. If the initial cost of land at $30,000 was borrowed at 
5 percent (con^)Ounded yearly) for an infinite period of time, the interest 
a^ the end of each year will be $1,500 ($30,000 x .05) . In other words, 
if interest of $1,500 was paid from year one to year infinity, we will not 
be required to pay $30,000 towards the amount initially borrowed. Therefore, 
the annual cost of the land to society is $1,500. Once again, even if no 
borrowing is involved in financing, the cost of land, the described pro- 
cedure for establishing the annual cost of land should be followed. 

Hew is the annual cost of capital assets established, if these arc 
donated by the public or government? In such cases the market valiKj of such 
assets should bo established and the procedure described in the cxanplc 
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for costing sudi inputs should be used. The rationale for including the 
cost of capital assets for which no payments have been made by the school 
system is that we are trying to establish' societal costs and that society 
did release resources for the educatiaial system,^which othciVise would 
have 'been used elsewhere in meeting other societal needs, . 
PROCEDURES FOR COSTING SHOP EQUIPNENT INPUT 

An inventory of the shop equij^ment should .be taken along with the 
following information. 

"(1) Date of acquisition of equipment. 

(2) The remaining economic life of equipment from the instructional 
point of view. t 

(3) The total economic life of equipment should be determined by 
adding (1) and (2) above. Let it be T years. , 

(4) The initial cost of the equipment (let it be $P), will be prorated 
over the economic life of the equipment as detemined in (3) above. 
Tlius, the annual cost of the equipment in the shop is equal to 

4- . ■ . : . ; 

Alternative 

The above procedure ignores the time value of the money spent on the 
equipment. The preferred procedure for establishing the aniiual cost should 
be to use the following formula; 

$P multiplied by the capital recovery factor at the prevailing bond interest 
rate for instructiortal life of equipment. 

The above formula assimes that the salvage or resale value of the 
equipment at the end of its instructional life is negligible. If the 
equipment has significant salvage value at the end of its instructional 
life (let it be $L), then the follQwine formula will be used to establish 
tine annail societal cost of equipment: 

59 

54 I 



($P-L)x(Capital recovery factor at the prevailing bond interest rate over 
instructicMial life) ^-LC Prevailing bond interest rate). 

The above fomula assunes that the salvage or resale value of the equip- 

t 

,Tient at the end of its instructional life is negligible. If the equipment 
has significant salvage vafue at the end of its instructional life 
(let it be $L), then the following fomula will be used to establish the 
annual societal cost of equipment: 

($P-L)x(Capital recovery factor at the prevailing bond interest rate over 
wstnictionnl iifej+l? (Prevailing bond interest rate). 

(5) Tfie semester capital cost of the equipment for all courses 
taught in that shop should be determined by dividing the annual , 
cost of tiic equipment established in Step (4) above by 2. 

(6) The maintenance cost of the equipment should be determined for 
each semester. 

(7) [he semester capital cost Step (5) and the maintenance cost 
Step (6) should be added to calculate the total semester cost . 
for equipment in a shop for all courses taught in that shop. • 

(8) The contact hours of all the courses taught in the shop should be 
-determined. Let it be H-hours. 

(9) If th^ cantacts hours ojE a shop course are, h, hours of total H 
hours, the percentage ^f equipment used in the shop for that 
course is ^. The semester cost of the equipment for the course 

" is calculated as shown below: 

» h 

(p^)x(ScriX5ster cost of equipment for all courses as calculated in 
Step (7), above) . 

(10) The cost per graduate should be determined by dividing the costs as 
calculated in Step (9) above by the actual (firollment. 
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Note that the equipment cost has been based on time utilization rather than 
actual utilization of equipment. It is very probable that actual utilization 
in the advanced courses may be greater than in the introductory courses. In 
order to remedy this situation, weights can be assigned for the actual 
utilization and the costs prorated according to the weighted utilization 
in different course. 

TOe above procedure for establishing societal cost of the shop equip- 
ment is illustrate^ by an example. 
Example 5 (Costing Equipment Input) 

" An introductory shop course having 5 contact hours per week used shop 
equipment for which the following data were collected and are given in 
Table 2-6 below. 



Table 2-6 

Data Regarding Equipment Used In A Shop Course 



Information Item 


Machines 


A B C 


Years Us^d (years) 

Remaining Instructional Life 

(years) 

Initial Purchase Price 

Salvage Value at the End 
of Instructional Life 


10 15 20 
5 5 

$20,000^ $10,000 $30,000 
- $ 1,000 $ 500 $ 2,000 
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The equipment listed above was also' used by an advanced course having 
15 contact hours per week. The introductorx and the advanced course were 

r 

offered in both the semesters over the last two years. The actual enroll- 
ments in the introductory and the advanced courses are given below in Table 2-7. 

Table 2-7 

Enrollment Data Ragarding Courses Using Shop Equipment 



Semesters 


1 


2 


- 3 


4 


Introductory Course 


10 


■I 




20 


Advanced Course 


8 


9 


11 ■ 


13 



The maintenance and repair cost for the last four semesters are given 
below in Table 2-8. , , ' • . 

Table 2-8 ' 
' Maintenance and Repair 'Costs of Equipmen t ■ 



Semester- 


1 


2 


3 


4 


Maintenance 5 Repairs Machine A 


$100 


125 


140 ' 


150 


Maintenance § Repairs Machine B 


$150 


175 


160 


180 


Maintenance § Repairs Machine C 


$200 


250 


• 350 


350 


Total Maintenance § Repairs For Semester 


$450 


550 


650 


680 



The school bonds 10 years ago were issued at 5 pfercent and prior to 
this period were issued at 4 piercent. 

Find the cost per student for shop equipment input for each of the ' 
above four semesters. Find the average cost per studerit for, two years.. If 
the optimal enrollments in the introductory and advanced. course were con- . 
sidered as 25 and 20 students, find the hypothetical co5t lier student for 
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equipment input for six years. Find the average hypothetical costs per 
student. Compare the actual costs per, student with the hypothetical costs 
per student and interpret the results. Conpute the ratios of the actual 
cost per student and hypothetical cost per student and interpret the results 
for each semester.^ . ^ , 

4 

Solution to Example 3 (Costing Equipment Input) ■ 

The cost of shop equipmeht for the first two semesters is conputed ^ 
below: 

Initial cost *of machine ($P) = ,f20,000 

Total instructional life of Machine A (T years.) = 10 + 5 = 15 years 

Salvage value ($L) = $1,000 , 

Annual cost of Machine A = (P-L) x (Capital recoveYy factor at 

bond rate of 5 percent over' 
^ * instructional life of 15 years). 

+ L (School bbnd rate) 

< 

=? $C20,000 - 1,000). C-09 6 34) + (1,000) x C-05) 

$C19,000) C-09634) + 1,000 C-05) 
= $1,830 -./ 46 + 50.00 = $1,880 . 46 ' 
Similarly, calculations for Machine Band C with annual costs of Machines 
B and C at 4 nercent bond rate, and considering 20 years life on each 
machine and a/ salvage value of $500 and $2,000 respectively, are shoim 
below: 

Annual c|ost of Machine B = $C10000 - 500) C -07358) + 500 C-04) 

=■ $C699 . 01) + C20.00) = $719 -,01 " 

Annual cost of Machine C = $C30000 - 2000) C-07358) + 2000 C-04) 

= $C2060 - 24) + C80 . 00) = $2i40 . 24 

Total annual capital costs of Machines A + B + C 

="$C1880 . 46) + C719 - 01) + (2140 . 24) 

» $4,739 . 71 

Total semester capital costs of Machines A + B + C 

- $4.739 . 71 « $2,369 . 86 
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It may be pointed out that the value of capital revovery factor at a 
few selected interest rates and different time periods is given in 
Ai)pendix A of this report. The reason for using 4 percent interest 
rate in the case or Machines B and C was that it was assumed that 
the school bond interest rate prevailing at the time pf buying 
these machines Was 4 percent. Ihe interest rate in the case of 
Kbchine A was 5 percent. 

Tae costs of llachines A, B and C were calculatied sihilarly for 
tlie second year or semesters three and four, 

J4aintenance and repair costs of macliines may now be added to the 
total semester capital costs calculated earlier. This has been shown 
below. 

Semester 1,2" 3 4 ' 

Capital cost of " ' > ... 

ec{uipment ($) = 2,369.86 2,369.86 2,369.86 2,369.86 

Nkintenance 6 ^ 

repair cost ($) = 450.00 550.00 650.00 ' '680.00 



Total capital and 

Nbintenanc; Costs ($) = 2.819.86 .1.919.96 3,019.86 3.049^ 



. The semester 'capital and maintenajice cost for equipment i-iay be allocated 
between introductory and advanced courses. Since tlie contract hours of 
tlie introductory course are five and the advanced course are 15^ tlie 
total hours of utilization of shop equipnient comes to 20 hours. The * 
introductory course should be allocated -j^, or ojie fourth, of total 
semester capital and maintenance cost; and tlie advanced course should 
be assigned or three fourths, of such costs. This lias been shown below. 
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Sariester ^ 
Costs assigned to 

Introductoiy Course ($) = 704.96 



Z 

729:96 



754.96 



Costs assigned to , 
Advanced Course ($) = 



762.46. 



! 



2,114.90 ■ 2.139.90 2.264.90 2.287.40 



^aie^fcoS ($) = ..919.^6 ■ 3.019.86 . 3.049.86 



Tlie cost of shop equipment per student for each course' could now be com- 
puted hy dividing the costs assigned to each course for various seniesters 
by the actual initial enrollment in the course. This sho;vn on the below. 



1 


2 


3 


4 


= 704.96 


729.96 


754.^6 


762.46 


10 


M2 


IS 


20 


70.49 


60.83 


50.33 


38.12 
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Semester 

Equipment cost assigned 
to Introductory Course ($) 

. Enrollment in 
"Introductory Course (Nos.) 

Equipment cost 
per student ($) = 



Similarly cost per student for equipment in the adt'anced course was 
computed and were found as $264.36; $243. '32; $205.90; and $175.95 for 
semesters one, two, three and four, respectively. The average cost 
for the last two years or four semesters for equipment input could be 
found by calculating the sum of the average costs for the four semesters 
and dividing it by four. The average cost for the introductoij course 
using this procedure was calculated as: 

$54 94 = [ f70.49) * -(60.8 31 ^ (50.53) * (38.12) j . ^^d the advanced 

. course was calculated as: ' \ 

-g ^ (264.36) * (243.32 ) * (205.90) * (175.95) ^ '\ i 

- ■ ' \ 

.65 ' • 

.60 



The hypothetical average costs based on the optimal. enrollment of 25 
students is calculated below along with the ratios of the actual and 
hypothetical average costs. .. 

• Semester 1 2.3 4' 

^ Equipment cost assigned * 

to Introductory Course ($) - 704.96 729.96 754.96 762.46 ' 

• ' ' ■ ; • • • • ' ' 

Hypothetical optimal 

enrollnent (Nos.) 25 25 25 25 ■ 

•Average hypothetical equip- 
ment cost (per student) ($) = 28.20 - 29.20 30.20 ' SO. 50 

Actual average ' - ^ 

equipment -cost ($) = . 70.49 ^60.83 50.33 33.12 

^ Ratio of hypothetical to actual 
average equipment costs .40 .48 .60 .80 

♦ 

The ratios confuted in th&vlast line indicate that as far as equipment 
inputs are concerned for this shop, the system was operating at 40,48, 
60 and 80 percent of efficiency during semesters one, two, three and 
four, respectively. 

Comnents on Example 3 

All comments on the exanple for space input apply to equipment input as 

well. Some additional comments are given on the formula used for establishing 

the annual cost of machines. Jt will be recalled that annual cost 9f the 
, machines was calculated by usi^ig the following formula: 
Annual cc^'t of Machine = (P ^L) x (C.R.F.)J /Li 

\Vhere: P = First cost of the machine in dqllars 

t 

L = Salvage value of tlie macliine 

^ ' i • ' • ■ 

(C.l^^F.) = Capital recovery factor at bond interest rate of i percent over 
the instructional life of the machine is estimated at t years. , 

i = School bond interest rate. 
> 

- t = Instructional life of the equipment. 
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Using the abdvc fQimula, the annual cost of Machine A was fouAd as shown 
below: ' ^ 

Annual cost of Machine A = (20,000 ^ 1,000) (C.R.FO^s^^^^^^'^* + 1,000 (.05) 
, ^ ' = 1,900 (.09634) + 1,000 (.05) 

' » 1,830.46 + 50.00 
» $1,880.46. ^ 

The logic underlying this formula could be explained as follows: If one 
was to borrow $19,000 ^5 percent interest rate and agrees to repay it in 15 
equal year end payinents (from year one to year five), the yearly repayment 
schedule would be $1,830.46. Furthermore, if a sun of $1,000 was borrowed at 
5 percent interest rate and it was arranged to pay only the interest at the 
end of each of following years and to pay the entire principle of $1,000 at 
the end of the 15 years, the year end interest payment would come to 
$50.00 ($1,000 X .05). There would still be an obligation to pay $1,000 at 
^e end of year 15; this amount could be repaid from the revenue realized from' 
the sale of the old machine at the end of year 15. Thus, the annual societal 
cost; of the madune comes out as ($1,, 830. 46) + ($50.00) or $1,880.46. 

Example 3 mentions the estimation of the total instructional life of tlie 
equipment. The difficult part in estimating the total instructional life of 
the equipment rests with the estimation of future life ratlier than past life. 
If there is a great deal of uncertainty about the projected iEuture life of a 
Capital asset, three types! of estimates, namely pessimistic, rpst likely and 
optimistic could be prepare^. Tlie pessimistic estimate refers to the estimated 
future life if everything goes wrong mechanically with the machine or it becofnes 
obsolete due to changing technology, ^bst likely estimates refer to the average: 
expected future life based on historical data or experience of other similar 
machines. Tlie optimistic* estimate refers to the estima^d future life if 
eve^rything goes well mechanically with the macliine and if the equipment does 



not become obsolete due to "changing technology. The above-mentioned tliree ' 
estimates could be clianged into one estimate by using tlie following formula* 

Estimated future life of equipment =" Pessimistic, estimate + 4 Itost likely estimate 

• + Opt imistic estimate ' 

~ — — 

' . ' ^ • 

As an example, if in the above example, the pessimistic, most likely, and 
optimistic estimates for remaining life of Machine A were four, five and six 
years respectively, the estimated future life wouia be shown below: 

Estimated future^life for Machine A = ^ ^ ^^^^^ ^ ^ = ^ ^ 20 ^ 6 = 30 ^ ^ ^^^^^ ' 

COSTING PROCEDURE FOR SHOP .SUPPLIES INPUTS ' ' \ 

(1) Ideally, shop supplies costs for each course should be determined 
by charging the material costs to each individual cpiirse and the cost per 
graduate calculated by dividing this cost by the actual enrollment. 

(2) If there is an overhead associated with supplies like purchasing, 
storing aqd issuing costs, it should be prorated on some rational basis such 
as -the dollar value of the material used- for' different courses,. 

Example 4: . (Costing Shop Supplies Inputs) ' . ' - 

The information regarding a shop course and supplies inputs used over the 
last six semesters is given in TabJe '>-9^ 



Table 2-9 

J)ATA REGARDING SUPPLIES USED IN A SHOP pUI^E 



Semester 


.1 


2 


3* 


4 


• 5 


6 


cjSiqjplies Used ($) = 


80- 


120 . 


180 


280 


375 


450 


Initial enrollments (Nos) 

V* 


8 ' 


10 ■ 


15 


20 


25 . 


30 


Dropouts (Nos) 




1 




2 


1 


2 


' Failures (Nos) , • , ' 




1 


1 


• 2 


2 r 


3 


Q)tijmal 'enrollmonts (Nos) 

* 


25 


25 


25 


25 


,25 ' 


25 
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Find the cost per student for sn)plies input based on actual and hypothe- 
tical enrol Incnts. Find the average costs: « 
Solution: - Exar.ple 4 : 

The cost per student for supplies input is shown below: 



Senester 


1 


2 


3 


. -4 


5 


6. 


Si^^lies costs ($); = 


80 


12-. 


180 


280 


375 


450 


^itial enrollments (Nos) 


8 


10 


• 15 


. 20 


.25 


30 


Si^iplies costs 
per student ($) = 


10 


. 12 


12 


14 


IS 


15 



The hypothetical supplies costs per student based on the optijnal enrolljnent 
of 25 students would be tlie same as based on the actual enrollinent. Hie " 
reason for this is that the supplies cost is a variable cost or depends directly 
on the number of the students enrolled in the course. If the enrollment in 
the course increases or decreases, the supplies costs increase or decrease 
proportionately. 

The procedures for costing inputs of instruction, namely faculty, space, 
equipment, and supplies were applied by the investigator to the macliine sliop 
progiam offered at Eox Valley Technical Institute, Appleton, Wisconsin during 
1965-70. The results of the direct cost of instruction per student based on 
rictual enrollment may be seen In Table 2.10. A breakdown of the direct costs 
of instruction per student based on actual enrollments may be seen in Table 2-11. 

The breakdown gives the costs for faculty, space, equipment and supplies inputs 

. . . 5 ■ ^ 

in instruction. 

AUXILIAPY AiNg) SUPPORTIVE SERVICES INPUT 

(1) The salaries, fringe benefits, etc., of staff associated witli an 
auxiliary service should be deterained. 

5. For more details see Mehar C. Arora, ^'Iviethodology for Establishing Production 
and Cost Functions of Vocational Education Procrajiis.V bnpublisiicd doctoral 
dissertation^ University of Ilinnesota» Ilinncapclis, Minnesota, June, iy7i. 
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(2) The e^qpensc due to supplies associated with an auxiliary sexvice 
should be determined. 

(3) The buildings costs associated with an auxiliary service should be 
detonnlned as discussed earlier, 

(4) The equipnicnt costs associated with an auxiliary sexvice should be 
determined and prorated among the economic life of the equijMnent. 

(5) Items 1 to 4 should be added to get one figure for annual expenses 
connected with an auxiliary service. 

(6) Any revenue.. e,g., .sales of fiood, etc., should be deducted from the 
total annual expenses as determined in Item 4 above and tlie net ^ual expenses 
calculated for the auxiliary service.^ . V 

(7) The net annual expenses as determined in Item 6 above should be 
divided by two to arrive at the semester cost of an auxiliaxy sexvice, ^whidi 
should be allocated to various vocational programs on some appropriate basis. 
Some of the feasible basis for allocating such costs of auxiliary services^, 
are shown below: 

a. Actual time spent for various instrtjctional and noninstructional programs 

*f * 
* 

' b. Staff hired by different departments. 

c. Nui^r of students in various programs. 

d. Number of credit hours generated by different departments. 

e- hiimber of contact hours generated by different departments. 

t 

The above procedures are illustrated by an exaiiple. 

f . * * ^ 

Exami^le 5: (Costing GuidancQ S Counseling Sexvice) 

r > 

, Inflammation regarding guidance and counseling service provided at a school 
is given for the four scii)esters in Table 2-12. 
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TABLE 2-12 

DATA REGARDING dilDANO: ANT) COUNSELING SERVICES 





■■ 




Semesters 




No. 


Infomation Item 


1 


■ 2 


3 


4 


1. 


Numbet of Counselors . 


X 


1 


1 


2 , 


2. 


Total Salaries, etc /, per semester 
including fringe benefits ($) 


5^000 


5,500 


6,000 12,000 


3. 


Office Space (Square feet) 150 
fFor other infomation regarding .buildings 


150 • 150 300 
; see exmple for space input 




discussed earlier.) 








J? 


4. 


Sipplies Used C$) ^ 


1,000 


1,600 


2,000 


2,500 


5. 


Office Equipment at 
Purchase Price ($) 


600 


650 


650 


1,400 


6. 


Total Ufe of Equipment (Years) 


15 


15 


15 


15 


7. 


Total School Enrollment 


2,000 


27500™ 


-37000— 


-4-;000 


8. 


Birollment by Major Programs 












Program A 


500 


400 


. 400 


300 




Program B 


600 


800 ■ 


1,000 


1,500 




Program C 


700 


800 


1,000 


1,500 . 




Program D 


200 


500, 


600 


700 



Contact Hours Generated by Departments 
Department J * 
DepartJient K 
DepartJivent L 
Department M 
Department N 

Total Contact Hours Generated: 



6,000 7,000 

8,000 10,000 

8,000 12,000 

6,000 7,000 

2.000 4,000 



8,000 10,000 
12,000 14,000 
13,000 20,000 
7,000 10,000 
5.OOO" 6,000 " 



30,000 40,000 45,000 60,000 



Find the eost per student for guidance services using as a basis 
tlic information whidi has been provided above. 
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Solution tp Hxanplc 5 : 

The cost per student for, guidance and counseling services for various 
programs has been calculated as sliown below: 



Semester 




1 


2 


^3 


4 


Staff cost 


$ 


5,000 


5,500 


6,000 


12,000 


Space cost 


$ 


119 


120 


130 


253 


Equipment cost 


$ 


58 


63 


63 


135 


Supplies cost 


$ 


1,000 


1,600 


2,000 


2,500 


Total Semester Costs: 


$ 


6,177 


7,333. 


8,193 


14,888 



The- calculation of space and equipment cost for the semester are 
.given below. The space cost was based on the data of Example. 2 dicussed 
earlier in connection with space ^'input. It will be recalled that the annual 
-building cost was $19,720.80 with a usable space of 18,750 -square feet. 
Since the guidance and counseling services use 150 square feet during the 
first three semesters, the annual qost of space cost is equal to: 
($19,720.80) X (X87730) $157.77. t 

During the fourtii semester, guidance and counseling services used 300 square 
feet. The building cost for the fourth semester is equal to: 
($19,720; 80) X [i8T720) °^ $315.54. 

Similarly, the annual cost of land associated witli guidance {| counseling 
services for tiie first three semesters is equal to ($750) x [j^^t^q) or $12.00 
and for the fourth semester it is equal to $24.00. Other exjyenscs for 
repairs and maintenance for th^ '"irst^tiirec semesters amounted to $4300, 
$4400, and $5650 and could be allocated by multiplying tiiesc figures by 
io^7cn or -008. For the ,fourth semester, other expenses for repairs and 

76 

• 70 ' 



* 300 " 

maintenance of $5,150 could be allocated by multiplying by jg-ygQ or by 
.016*. Tliis resulted in tlie repairs and maintenance cost of $34^.40, $35.20, 
$45.20 and $82.40 for semseters, one, two, three and four, respectively. 
The annual .costs of buildings, land, and otlier expenses were added and tl\pn 
diviled by two to get the space cost for the semester. It may be .pointed 
out ihat the results shown in the solution are rounded to the nearest dollar. 

The equipment costs were calculated by multiplying the costs witii 
capital recovery factor at 5 percent for 15 years .and rounded to tiie nearest 
dollar c 

The cost per student for guidance and counseling services could now 
be computed for various semesters by usi'hg student enrollment as the basis. 
Tliis is shown below: 



Semester 




1 


2 


3 


i 


Guidance and Counseling Costs 




6,262 


7,36S 


8,278 


15,057 


Enrollment 


(Nos.) 


2,000 


2,500 


3,000 


4,000 


Cost" per Student 


C$) 


3. IS 


2.95 


2^.6-- 


'""'3.76 



4 



The guidnace and counseling cost per student could also be found by 
prorating,,5ueh costs on the basis of contact hours generated.^ Tiiis is 
sliown below: 



Semester 




1 


2 


"3 


4 


^ 

Guidance and Counseling Costs 

ft 


C$) 


,6,262 


7,368 


8,273 


15,0,57 


Enrollment 


(Nos". 


) 50-, 000 


40,000 


45,000 


60,000 


Cost per Contact Hour 


($) 


.2087 


.1842 


.1839 


.2509 
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The cost per student by program could be fduhd by multiplying the 

cost per contact, hour by the average number of contact lK)ura generated 

per student that program. For example, if Machine Shop Semester. 1 

program on an average generates 50 contact hours, tlie'cost'Of guidance 

and counseling services for that progr^ ciuring the first semester would 

be $30 X .2d87 or $6,26. ' . . , 

Comments on Exanple : . - . . 

<» " • 

Tlie two metliods of allocating guidance and counseling costs to 
various, vocational programs would give different' results, Wiiich of the 
two alternative methods are better? Tlie author of tliis report can^not ^ * 
specify the best basis for allocating joint^osts like that of gui-dapcfe 
and counseling servi^^ various vocational programs. One of tlie 

^uiposes^^ manual was to standardize costing procedure of vocationa*L 
programs in all the vocational institutes in Wisconsin. * Tlie investigator 
recommends that the basis for allocating joint costs be decided jointly 
by all the vocational institutes. However, it'^s recommended strongly 
that the basis for allocation of joint costs be such that reliable infor- 
mation for these be available and tlie cost of collecting such infomation 
be minimal. 

PROCEDURES FOR COSTING ADMINISTRATION INPUT AT DEPARTMEiNTTAL LEVEL 

(1) The salaries and fringe benefits of adminisYritors* and office 
employees should be determined on semester basis along with other associated 
expenses connected with administration. 

(2) The cost of office equipment, for a semq^ter should be determined 
in the same way as'^ '3hop equipment used for instruction. ' 

(3) Tlie space costs for administration for d semester should be 
determijfied J.n the same way as ^jje space cost foy ins.tructional services. 

* 
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(4). Items 1 and 3^,should .be added to get one figure for administrative 
expenses at the departmchtal level, and ^his amount should be prorated on 
some -appropriate basis to^dctenninc the cost per student for administrative 
input at departmental level. 

Some of tlie feasible bases for prorating administrative input costs 
could be the following: " 

* '(a) Number of faculty members in the department. 
(1)) Number of courses offerbd by a department duly weighted by credit 
or' contact hours of each course. 

(c) iNlbmber of credit hours generated by a department. 

(d) Number of contact liours generated by a department. 
No exami)le for administrative input at the departmental level is given. 

The example given in cqnnection with guidance and counseling services could 
apply to the administration cost at the departmental level. 
PROCEDURES FOR COSTING AHMINISTR/vTION INPUT. AT INSTITUTIgj^TblSTRICT , 
STATE, AND. FEDERAL LEVEI^ , " /* 

^ All expenses incurred oil salaries, buildings, equipment and supplies 
at a particular higher level should be prorated among different sublevels 
^until it filters do\m to tlie desired level of vocational programs. The 
procedure for allocating joint costs form a higher Igyel to successive lower 
levels is called a stepdown procedure of allocating joint costs and may 
involve different bases for allocating sudr costs. The selection of a parti- 
cular ba§is depends ui)on the particular objective for whicli costs are being 
established, the availability of data, cost of collecting information, and 
the degree of accuracy desired. These bases sliould be mutually agreed upon, 

to standardize tiie costing procedures. 

'i ' 
Tlie direct and indirect costs of vocational programs can now be calculated. 

i 

. • ! 

Tlie cost per graduate of a vocational program should have the following breakdown: 
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Direct Costs of Instruction 

Faculty cost per" student for courses included in the vocational programs = $^ 
Space cost per student for courses included in. the vocational program = 
Equipment cost per student for courses included in the vocational program- $_ 
Supplies cost per st. dent for courses included in thp vocational program ^ $, 

Total direct cost of instruction per student for vocational program . = $^ 



Indirect costs * ^ 

Auxiliary S Support Services Costs ' 
Staff cost per student for an auxiliary service provided to the program = $_ 
Space cost per student for an auxiliaiV service provided to tne program = $_ 
Equipment cost per student for an auxiliary service provided to the program= $_ 
Supplies cost per student for an auxiliary service provid ed to the program - $_ 

Total indirect costs per student for auxiliary service provided to pro-am > $, 



^'^ Administrative Costs At Departmental. Distr ict. State. Federal levels 
Cost per student for federal level . administrative services 
(jlost per student for state level administrative services 



$ 



Cost per student for district level administrative services ^ " $. 

C9st,per student for departmental level administrative services = $. 



Total administrative costs per student 



-$ 



The total of all direct and indirect societal costs may novL.be shown below: 

Total direct cost of ijistruction per student for a vocational program = $_ 

Total auxLliaiy services costs per student for a vocational program • • = $. 

Total administrative costs per -student for a vocational program = $_ 




The grand total on the preceding pa e for the cost per student does 
fiot include societal opportunity costs. TVo types of societal opportunity 
costs were* identified earlier and are listed below: 

1. Opportunity 'costs to society for the students enrolled in/lthe 
educational program rather than being in the world of wo^rk and 
contributing" to the economic welfare of the society. / 

2. 6pportunitjr costs to society due to tlie inherent nature of the 
educational system leading to a loss of sucli taxes as property 

tax, sales tas, etc.. , . 

% 

K 

The measurement of tlie above mentioned societal opportunity costs 
may be acconpli^heA^as^ ] 

PROCEDURES FOR liSTABLISIlING OPPORTUNITY COSTS OF. STUDENTS TO SOCIETY 

The'rationiale for including opix)rtunity costs of tlie students enrolled 

« ... 
in vocatioijal programs is that' society suffers an economic loss uhen students 

are in^the educational system rather tliaii the world of work. Tins, however, 

assumes that the s'tiidents would be able to get jobs if they were, not enrolled. 

This assumption may be true under a state of full employment economy. The 

economists consider a full erployTnent economy at a 5 percent level of unenf- 

ployment. The rationale behind ,their thinking was discussed earlier. 

In order to measure the opportunity costs of students to the society, 

the formation of a cohort group of high school graduates who did not go for 

advanced education is suggested. Such a cohort group should have the saye 

characteristics (as mucfi as possible) as the students who enrolled in the 

vocational programs^ Some of the suggested characteristics to be matched 

for these twr groups include: high schbol curriculum, performance during 

high school (including ^'Q'^li* socio-economic backgrounds of the two groups, 
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and the jLcx:ation of the graduates (urban,* rural, metrop9litan area) 4 Ine 

gross income earned (before taxes.) including fringe benefits paid by tiie 

society to the cohort groilp should sen'o as .a proxy measure* of tiie opportunity - 

cost of students to the society. Tljis is illustrated 4)y an example. 

• • 

Example 6: (Oi)iX)rtunvty tost of ''Students to Society) ' 

Five students are, enrolled in a two-year machine shop^p^rogram offered 
at a post -secondary vocational technical school. It is planned to establisli 
the societal opportunity cost of -students enrolled in the post- secondary 
vocational teclmical school. .Therefore, a cohort group\of S students was 
carefully selected matching the socio-economic and educational characteristics . 
of tlie students on a one to one basis. Tae gross income earned by the cohort* 
group for each individual student was observed for the period of 'time for 
the vocational program and is given below: - * - 

Student No . Monthly Gross Wages Earned Including Fringe Benefits'/ ' 

' 1 . $500 for the first 3 months; $550 for the next 6 month's;' 

$650 for the next 12 months. _ 

2 Ihenployed for the first 3 months; $5501 for the next 6 months; 
$550 'for the next 12 months. \ 

3 Ihemployed for the first 4 months; $550 £o,r the next IZ^nonths; 

* $600 for the next 5 months. , 

4 $525 for the first 6 months; $600 for the next 12 months; 
unenployed for*' the next 3 months. 

f . , 

5 $475 for the first 6 months*; unemployed for the, next 3 months; 
$550 for the next 12 months. 

The machine shop program students' history of wages earned during the 

* « * •* 
summer vacations of three months is given on the next nage: * , 



6. The details of the characteristics for the experimental and control groups 
may be seen in Section I of Chapter V which deals with An information system 
for the analysis .of benefits and^costs of vocational programs.s^ 

i ■ kz- ... ' ■' 
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Stuient No . Monthly Gross Wage? Earned Including Frin^ Benefits During Sunmer 

■ 1 $650 for 3 months. 

' 2 $550 for 3. months. . . 

5 $700 for 3 months. 

4 $675 for 3' months. 

5 Ih'enploxed during the 3 sumner months. 

Find the societal opportunity costs of the students enrolled in 
vocational programs rather than being in the world of vfork. . , ' 

Solution: Example .6 : 

. The totnl gross wages earned by cohoert or experimental grou^^s of 
five students over a peiiod of 21 montlis come to $47,900; 'and the total 
gross wages earned by the students enrolled in the macliine shop program 
or the control ;jroup amounted to .$7,025. The societal opportunity cost 
of the student is equal to' ($47,900 - 7,02S) or $40,875. Tlie societal 
opportunity cost per student is eciual to ($40,875 7 5) or $8,175 for the 

> entire period of vocational program. 
Comnents on Example 

It is very important that tlie cohort or experimental groip be selected 
at the time the machine shop program starts. It will not be possible to 
match completely the characteristics of the two ^roups on a one-to-one 
basis. Tnerefore, matcliing diaracteristics should be done as much as is 

* practical. 

It may be mentioned that in our example, employment and wage data of 
the cohort group for 21 Tuonths only was collected because actual teaching 
took place in 18 months of the two years, and there was a sumer vacation 
of three months in the middle of tiie two-year program. Since four out of 
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five students enrolleQ in tlic machine shop program worked during the suniner 
breaks the gross wages earned by tliem during the sunnier were adjus.ted by 
subtracting $7,025 from $47,900 to ^ arrive at the societal opportunity cost. 

The above method of confuting! societal opportunity costs of students 

j 

automatically takes care of tlie variables due to the state of unenployment 

i 

in the economy. i 

PROCEDURES FOn ESTABLISHING SOCIEm QPPQRITJMITY COST DLT TO TIE IIJICPuTu ' 
NATURE OF Tin; EDUCATIONAL S^^STENl ; 

The educational systems are ^^xeript from such taxes as property tax, 
sales tax, etc. Such exenptions do represent societal opportunity coses. 
^Economists have different viewpoints on including such societal opportunity 
CQSts. One group of economists favors including sucli costs to arrive at 
true social costs. The other group favors excluding such costs because 
they serve no useful purpose. The author believes in including such costs, 
if average societal costs are being established, and excluding these, if 
marginal and incremental socicta]. costs are being established. Tne rationale 
for including these costs for the purpose of establishing average societal 
cost is that their inclusion, as said earlier, wx)uld represent true average 
societal costs. The rational for excluding such opportunity soqietal costs 
in establishing marginal or Incremental societal costs is tiiat these are 
not affected by the foregone property or sales tax losses. Since tliis 
manual is primarily directed towards procedures for establishing average 
societal costs and benefits of vocational programs, tlie procedure for 
measuring societal opportunity costs due to the iniierent nature of the 
educational system is discussed below. 

The measurement of societal opix)rtunity cost due to the inlierent nature 
of the educational system is a simple task. All oncjias to d<5 is to include 
the property tax on the buildings, equipmbnt, and inventory as if it was 
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being assessed at the current rate. Similarly, the societal opportunity 
cost due to sales tax could be established as if sales tax >vas being 
paid on the. purchases made. The cost per graduatp of the societal " 

opportunity cost could be established by allocating such, opportunity 

\ 

costs using an appropriate basis mutually agreed upon by different 
parties in the education system. - " 

Comments on Societal Opportunity Costs 

It is iJT?x)rtant that the grand total societal cost per student 
should show the detailed breakdown of ali the costs. Such a brckdown 
of costs will give the user of co§t information what io included in 
the societal costs. 

A ^xy^R: on-toe-job training progra?^is . ^ 

I 

Vocational programs often involve some kind of on-the-job training. 
The degree of such on-the-job •experience varies from program to 
program. As an example, nu?si|ig programs require some course worl^ 
offered in the vocational institutes which is followed by on-th job 
experience. Some apprenticeship programs require a lot of on-the-job 
experience along with some coursework at the. vocational institutes. 
How does one establish societal costs of such ^programs? This is 
discussed briefly in this section. ""^v^ 

The procedures for costing direct and indirect cost of instruction 
and the S9cietal opportunity costs could -be applied to the coursework 
taken at the vocational institute. The societal cost of the on-the-job 
experience could be established by calculating direct and indirect 
costs of on-the-job experience. The direct cost of on-the-job experi- 
ence would include the cost of the training staff, space, equipment 
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and si^jplios used in such training. The indirect cost of the' on- 

the- job would include the cost of siq)portive and administrative 

services used for on-the-job training. Thus, the costing procedures 

of direct and 'indirect on-the-job training would be the same as 

discussed earlier. If the students are paid some stipend or 

remuneration for getting on-the-jbb training; it should be regarded 

as societal cost. * ' * 

'It should be noted that even'ijE the vocational *school system 

does not pay for on-the-job training, yet it should be included in 

the societal cost of a vocational program. The rationale for including 

such costs in the cosietal costs is that society provides-^jresources 

fbr program^ invol\%ig on-the-jolA experiences. 'Therefore, the cost 

of such resources used should be included in the societal costs. The ^ 

breakdown of societal costs of a vocational program should show the 

societal syetem which incurred the costs. 

PROBIBtS ANDJSSUES IN ESTABLISHING EDl^CATIONAL COSTS^ 

The prbcedures-tfor establishing societal costs of a vocational 

■ . ' * ' 
program per student were discussed in detail in the earlier sections. 

Readers should be aware of some of the problems and issues in establishing 

educational costs, which is more of an art rather than a science. Some 

of the problems and issues are discussed below: 

Laclc of Proper Cost Information 

« 

The existing cost ^ta in most of the vocational institutes" is based on 
"Handbook 11 - Financial Accounting for Local and St§tc School Systents," 

I 

issued by the United Sta|:cs Office of Education. The current available 
data on costs of vocational programs is not only inavL^uatc, but alsp kept 
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in such a way that they do not lend themselves to coherent analytical 
studies. There is no standard system of cost accounting among various dis- 
tricts and costs are scattered arojind different types of administrative 
* forms. Some of the costs may be ignored as there is no, administrative 
requirement to record these. Cost data collected Is more often not assoc- 
iated with primary occupational categories or by specific courses. Fortun- 
ately/one of the basic largest item rff expense, namely, instructional ser- 
,vices, is readily available to determine the costs by courses and^occupa- 
tional programs. There is a, need for a reasonable method of confuting other 
indirect costs of education by courses and,progran^ so that expenses could 
be identified with tlie end purposes. 

2. Establisliing Unit for Education Costs , ^ . I 

IX was suggested to use contact-^^urs as the basic unit for costing 
vocational programs, ^wever, there could be other basic units like •cost 
per credit hour, the cost per daily attendance, the cost per full time 
equivalent studait and so on. The dimension .of these basic units 
cculd be added by associating these tmits with the level of education 
.such asy first year student, second year student; or first semester 
student, second semester student, and so on. 

IVhat^ is the best basic unit for the purpose of costing educational 
programs? There is no best answer ^to this question^. Ifowever, it is 
felt that the basic unit should be such that it could be used to make 
inter- school comparison d£ similar programs and service rendered by 
different school systems. Further the cost of collecting information 
regarding basic unit cost information should be amendable to^ analysis 
as to whether it was too much or too little. 

8.7 , 
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Allocation of Overhead and Joint Costs ^'^ 

Che of the biggest problems in detennining education costs 

» 

involves the allocation of. overhead and joint costs. The problem 
of joint costs occurs when a facility or service is used' ^or two or 
more distinct outputs. 



The allocation of overhead and joint costs involves the 
selection of proper bases for allocating. Some of the bases which 
could be used in allocating such costs are listed below: 

(a) Dollar volume of expenditure 

(b) \ Full time equivalent students 

(c) Number of students (Headcount including full and part-time 
students) . *' ,j 

(d) Number of staff employees 

(e) Number of^ faculty employees 

(f) 'Credit hours generated 

(g) Contact hours generated * ' 

(h) Class registration in the courses 

(i) Square feet floor space - ^' 
(j) Square feet hours floof^ space 

* There are usually two basic pla^s of allocating overhead aiKl' 
joint costs. These are described below:" 

(a) Primary Use Plan. According to «this metliod', each departmentalized 
unit of implementary expenses should be distributed on the basis of 
what Best reflc?cts correct expenditure of time, effort and expense 
among the line department. The basic idea underlying this method 
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is to allocate overhead and joint costs directly among instructional 
• programs which Ix^st portrays the user of the indirect auxiliary 
and supportive services, 

(b) Progressive Primary Use Plan, Under this method, the 

indirect expenses are allocated in steps till 'these eventually 

get prorated among various instructional program?.. 

<• 

Which of the two plans discussed above is better? The author 
feels that the progressive primary use plan is better than primary 
use plan as it results in an equitable allocation of overhead and joint 
costs among instructional programs, 

IVhich is the, best basis for allocating overhead and joint costs? 

There is no best answer to this. Obviously a different basis should 

^ be used for allocating different overhead and joint costs. For exanple, 

the overliead at the departmental level could be allocated by the 

.number of faculJLy employefes. Hie .overhead for payroll accounting at 

the district level could be allocated on the basis of full time enployees 

(both faculty and staff). It was proposed earlier that the allocation 

procedures and basis for establishing societal costs per student by 

program should be mutually agreed upon by various districts. 

i 

Implicit Costs of Education 

Besides the selection of the unit for detepiining educational costs 
and the 'allocation of the overhead and joint costs, there is also contro- 
veisy among researchers and theoreticians to include or exclude some of 
the implicit *cost, of education, including opportunity costs or foregone 
income of the student^/ foregone income from the educational resources 
^and foregone property and sales taxes. Economists argue that opportunity 
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costs measure the real costs of education and all educational costs should 
be measured as such. Tho concept of opportunity costs Was defined as 
•Wiat-is-put-in versus v4iat-is-foregone.'' A few diinensions to be considered 
to inake the concept of opportunity costs operational include the following: 

(a) IVho bears the cost; that is, whose foregone alternatives were 
being considered individual, family, government, or society. 

(b) The time dimension of the foregone opportunities. 

(c) Uncertainty dimension of the foregone ogportunities. ^ 

(d) Institutional cqnstraints; e.g., due to legal restrictions, 
children below a certain age may not enter labor market, and 

as such- their opportunity cost o.f attending the school would 

" <• 

be zero. 

i • 

Computation of Certain Costs 

^ Methodology of computing certain costs, like opportunity costs of 
students, may tpose serious problems, ^^or example, if all students were 
to leave the education system and join the labor market, most likely 
the wage rate would decline due to the operation of the law of demand 
and supply. IVhat would be the opportunity cost or the foregone i 
earnings of the 'student undeT this hypothetical condition? Should 
the effect of decline in wage rate of other workers in the labor 
market be included or excluded? These are very hard questions to answer. 
TJ^e general guidelines to resolve these issues should require consideration 
of such factors as sensitivity analysis, costs of wrong decisions and. 
the costs and the utility of collecting such information. 

The books of accounts seldom have inforamtion regarding .larginal 
and incremental costs ,^ which may be very vital for certain decisions 
and policy situations. It could be that accounting data arc more or 
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less always based on costs incurred in the past. Marginal or incre- 
mental costs arc futute expected out-or-pocket costs and the past 
data ray be of no use. Past data at the most may reflect cost 
trends; and if the. policy or decision situation was in-ependent of 
the past! cost trends, the past data would be of little use. 
Choice of Interest Pates 

A review of literature revealed that there was a great deal of 
' controversy regarding the choice of appropriate interest rates to 
■be. used for compi&ing the annual capital costs. This controversy 
perhaps could be again resolved by keeping in mind as to from, which 
viewpoint the costs were determined. If the costs were detennined 
for society, the return of the interest rate vhich society could 
obtain by investing educational resources elsejtfhere should perhaps 
be jiicluded. The determination of such an interest rate may not " 
be an easy task, as diffprent types of investments bring different 
return or interest rates. In vestments with greater risks are usually 
associated with higher returns and vice versa. IVhat will be the 
preferences of the society in investing educational resources in ^ 
alternative investments? Will it prefer risky or safe investments? 
Theoretically there may not be a way to express societal or even 
group preferences. 

General guidelines to resolve those issues may be the" magnitude of the 
dollar value of such costs and sensitivity analysis by using various interest 
.'rates. For the puipose o£ determining societal costs, the interest rate to 
be used sliould perhaps be the one at which the money could be raised at a 
">given tijne plus the foregone taxes due to the interest on the bonds being 
jujion- taxable income. • , 
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METHOnOI^yY FOR ESTABLISHING COST FUNCTIONS OF EnUCATION 

The establishing of costs' furittions of education involves, the 
following procedures: ' 

. 1. Identification of outputs of education, establishing units 
of measurements of outputs of education, and measuring the .outputs 
of education represents the first step, 

2. Identification of inputs of education, establishing units of 
^ measurihg tlie inputs of education, and measuring the imputs of 

education constitute the second. ' ^ 

3. Identification of relevant costs to be measured, establishing 
procedures for costing the inputs and measuring the cost of inputs 
of education come^next, 

4. establishing statistical relationships between the costs 

» * 

measured in step 3 above the outputs measured in step 1 on the 
\ preceding pagQ conclude the procedure. 

The procedures mentioned in one and two form the basis for'' 
establishing production functions of education. Procedure 3 regarding' 
idnetification of relevant cost and procedures for costing various 
inputs of .education was discussed in this chapter in an earlier section/ 
This section, therefore,, deals primarily with procedures regarding the 
establishment of statistical re],ationshif^ between the costs and outputs 
of education- 

The statistical relationships between costs and outputs of education 
kmy depend primarily 'upon the use for which the 'cost^ functions were 
required. As discussed earlier , some of the primary uses of cost functions 
may be to predict future costs required for short or long range planning 



or budgeting, which again could be on a short , or long run basis. It \ 
might be said that the statistical rel^ionships betu-een the costs 1 
and the outputs of education should be established keeping in mind 

t 

. the ultimate use to which cost functions may be enployed, j/ 
Another use of <cost functions may be to establish relationships between 
the production function and the marginal productivity of various input factors 
of education. Nhr^al productivity of an input factor may be defined as the 
contribution of the marginal input factor toward the production of outputs of 
education. It is conceivable th^t there may be situations* in education 

where the production functions remain unchanged but the' cost functions may 

■* I 

change primai;ily due to the mrket structure. The study of relationships 
between the marginal productivity of various input factors may help in 
optimisation problems which may be primarily directed at designing the 
educational system in such a way that^ the maximum output was obtained at 
the minimal cost. 

Establishing cost functions in education may also be motivation 
to study the relationships between production functions and cost function^, 
assuming that no fluctuations in the market prices .of various educational 
input factors have taken place but that a technical change occur /ed in 
the educational processes. Since the cost functions are more often derived 
from^he production functions, the fiscal inplications of the change of 
production functions will be reflectedoin the cost functions of education. 

The cost functions of education can aJ.so be useld to study the economies 
of scale in education. The total cost curves giving a relationship bctivccn 
the outputs of education and the dollai: cbsts may help draw inferences regard^ 
ing the existence or non-existence of economies of scale in education. A know- 
ledge of economics of scale in education may help in such decisions as 'the 



optimal size of the school, the expansion pr contfaction of existing 

. * • 

programs, and the location t of schools. 

Cost functions of education may be 'established by using suc^ 

I 

statistical techniques as regression 'analysis. Such cost functions \ 
can be linear or curve linear. 

f 

The data used for establishing cost functions may be either the 

/ • ' 

time series or cross sectional data. The time series data obtained 

f * ■ « ^ " • 

for a program should be fairly representative of the present and 

expected future market condition and the productions functions. 

Alternative trend variables may be introduced to take care of such 

changes. The cross sectional data should again be obtained for 

relatively similar educatioDal conditions and production, functions. 

As far as possible, the costing^rocedures for cost^g various inputs , • 

of education should be the same to avoid bias in the'data^ There 

may be some problems iii establishing cost functions .o,f education. 

A discussion of some of these problems follows. / 

PROi miS ASSOCIATED VlTII ESTABLISHING COST FUNCTIONS OF EDUCATION 

Some of the major problems associated with establishing cost 

functions of education are (discussed below: 

1. Non-availability of cost data .' 

* Perhaps the most complex problem in establishing cost functions 

of various educational programs may be the nqn-availability of 

relevant cost data required for tlie purpose of investigation. 

'^This problem may be due to the fact that the accounting system 

in the past did not require costs to be recorded by various activities 

or programs of the educational system. The 'current emphasis on 



program, planning arid budgeting system, may improve this situation. 
^ Any attempt to recast the .past data by educational programs 
may introduce bic^s and distortions in cost functions ^ue to the 
inadequacies of past "data. \ ^ . " 

2'.' Statistical' treatment of past cost data . 

The prices of "input factors may have 'changed from time to time 
,in response to . inf luence* other than the output.-? of education. 
The theory of the cost curves, however, assumes that the factor 
prices are constant and, as such tKe fluctuations of the input 
prices may violate this basic assumption. This problem may be . 
released by deflating the actual input prices by their factor price 



.in'dex number. ' . 

, / 

3! Regression fallacies. 

1 • 

. The outputs of education based either on time series or cross 
section output data may ue random, in nature. The cost curves or 
functions based on relationships between random outputs and costs 
miy not be very useful for predicting cost curves of the future 
fir the, purpose of decision making. This problem may be resolved 
b>| verifying the randomness in output by using such statistical 
tejsts as run tests.. 

4. Arbitrary costing procedures in cross section cost data . 

i^ocedures of costing various educational programs in cross 
sdction data may not be uniform. This is especially true in the 
c^se of joint costs which have been arbitrarily allocated to 
various educational programs by using different bases, lliis 
problem may, not be very serious if the joint costs constituted 
an insignificant portion of the total costs. 
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Educational institu.es are mult i -product institutes or, 

in other words, they produce various types of outputs' or graduate 

of various^ 'pjograms simultaneously. A question maybe posed as 

t^^ what extent th^ costs of a^ specific program depend not only on 

the output of thai^ program but aiso on the concurrent output 

of othet^ related programs. This problem may be tackled by. 

establishing regression equations which express relationships 

between the costs and outputs of not only the progtam for which 

cost functions are being established,, but also the outputs of 

other related programs. ' / ^ 

SUNMARY • ' . . ' 

* / ^ # 

There may be various problems in establishiiig cost functions of 

/ 

education. The most serious problem may be the lack of appropriate 

cost data. The other problems referred to ?bove may not be peculiar 

• ** 

to education alone as similar j^roblems do ^xist in business and 
industry as well. \ ^' 

Some important cost concepts and uses of cost infom)ation in 
education have been discussed. "".(Jeneralized procedures for costing 
various resource inputs of education primarily for the. purposes of 
establishing unit cost and other cost related problems have been 
discussed. Major .problems in costing resoui*ce inputs of education 
have been pointed out and methodolog)^ for establishing cost functions 
and the related problems have been described. 
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^ CHWTER III I 

ft 

SOCIETAL BENEFITS OF VOCATIONAL PROGRAMS 

* • 

INTRODbaiON " ' 

Oiapter II dealt with the societal costs of vocational and 
mai^wer programs. The societal cost-benefit analysis of vocational 
programs rec[^ires arv^^palysis of the societal benefits of vocational 
programs as well. This chapter deals with the identification and 
measurement of the societal benefits of vocational programs. 

An identification of the societal benefits of vocational programs 
should preferably be done in the context of the goals and objectives 
of these programs as laid down by federal and state legislatures. 
Some of the inportant goals of vocational and manpower programs are to 
meet manpower needs of the society by producing graduates haviiig salable 
skills; to contribute to the reduction of .unenployment; to ijiprove 
the economic status of such groups as disadvantaged and handica{^>ed9 
leading tQ^ ^equitable distribution of national wealth; to promote economic 
growth and stability; to provide equality of oj^r^tunities for individual 
fulfillment; and in some cases to' reduce social tensions. 

The measurement of societal benefits of vocational and manpower 
programs is more difficult than the measurement of societal costs of 
such programs. The main reason for this is that most of the societal 
economic benefits cannot be measured directly in dollars and as such, 
proxy measures have to be developed which are amenable to quantification 



in dollars. As an example, reduction of unenployment as a result of 

vt>catidnal -programs could be measured indirectly through the increased 

gross national product which is expressed in dollars. An attempt has 

been made to develop devices to measure economic benefits to spciclty 

as a result or vocational programs. The measurement of non-economic 

societal benefits of vocational and manpower programs, including 

social -cultural and political, were not considerjed; as this study 

was primarily concemeid with cost-benefit analysis of vocational 

programs rather than cost -effectiveness analysis. * 

Finally, some of the conceptual and methodological issues in 

establishing societal benefits have been brought to the attention of 

the readers. It was felt that this would make 'the readers aware of 

some of the problems in this area. 

^ • 

A. BASIC CONCEPTS AND DEFINITIOJS AS APPLIED TO SOCIETAL BENEF ITS 
OF VOCATIONAL PROGRAMS — — 

Some basic concepts and definitions as applied to the societal 

benefits of vocational education programs have been discussed in this 

section. Ihderstanding these concepts will lead to better understanding 

of the procedures for establishing and measuring societal benefits of 

vocational education. X 

(1) Direct and Indirect Societal Benefits of Vocational Education 

The direct societat\benef it or impact of a vocational education 

program is defined as on^ which can be directly associated with a. 

vocational program. As an exanple, one of the direct benefits of a 

vocational ptogram could be the employabili'ty of the graduate of such - 

a program. Another direct benefit of vocational programs could be the 
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increasect prcxiuctivity of the graduates due to thie knowledge, skills 
and attitudes learned during their training period. 

The indirect societal benefit or ijpact of vocational education 

«• • " ^ * 

is define^ as one Which is indirectly associated vdth vocational 

programs.". Indirect societal benefits are also referred to as spillover 

ijnpacts or externalities. Indirect ijipacts or externalities either 

confer prairi on someone in society without demanding paympnt for it, or 

inflict |harm on someone without conpensating for it. An example of an 

indirect benefit is that of a student in a vocational program who, ipon 

graduation, starts working in a steel industr>\ He directly contributes 

to the production of steel ffiirect benefit to the steel industry), 

which 'in turn promotes production in other industries, such as automobiles. 



ai^liances, etc. (indirect benefit to the steel user industries). An 

example of an indirect harntt^?i$>;.i^act of a vocational education program 

could be that of a student who, ijpQn graduation, displaces another employed 

worker. A comprehensive analysis of societal benefits should attribute 

a value to such externalities. It mayj^ mentioned that societal costs 

also have externalities built into them.i For example, the operation of 

a school system may ijnpose a burden of maintaining extra police or fire- 

fighting personnel in the comnunity. The cost of such services provided 

by society due to the operation of an educational system are externalities. 
« 

IVhen societal benefits include externalities, societal costs should also 

include externalities in order to have a balanced analysis of the 

bertefits and cpst of vocational programs. ^ 

(2) ftonetary and Non -Monetary Societal Benefits . 

>bnctary benefits are defined as those benefits where money can be 

s 
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used as a direct or proxy unit of measurement. Ktost direct and 
> indirect economic societal benefits are measurable in dollars. For 
example, the increased earnings of graduates of vocational education 
could be measured in dollars. . 

Non-monetary benefits are those benefits where money cannot be 
used as a direct or pr9xy unit of measurement of such benefits.. Vost 
social -cultural and political benefits of vocational programs defy the 
use of dollars as a direct or proxy unit of measurement of such benefits. 
As an example, if it is assumed that the voting behavior of vocational 
graduates improves as a result of vocational education; perhaps it will 
be inappropriate to use dollars directly or indirectly to measure the - 
change in voting behavior. .A comprehensive analysis of b^efits of 
vocational programs should include such non-monetary benefits. However, 
it should be poin1:ed out that benefit -cost analysis only includes these 
benefits which can be directly or indirectly measured in dollars. Cost- ^ 
effectiveness or cost-utility analysis does include both monetary and 
'non-monetary benefits and costs. 

(3) Average and Marginal Societal Benefits . 
' Average societal benefits are computed by dividing the sum of the 
total societal benefits by the total nunber of recipients in a society 
who get such benefits. For ex^anple, if the total benefits of extra 
earning to a group of 20 graduat€i resulted in an extra earning of $20,000 
during the first year of their enploymertt, the average benefit per graduate 
during the first year is $1,000. 

Hie marginal societal benefits are defined as the benefits derived 
by the marginal unit of the production of a vocational program. As an 
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exanple, let 'us assume that there vrere 20 graduates who upon being 
employed had an extra income of $20,000 during the first year cjF their 
cn^loymcnt.' If there were 21 graduates available instead of .20 (their 
.wage rate is assumed to have declined) , it would result in an extra 
income of $20,900 for all- the 21 graduates, the marginal benefit vould • 
be $9j00 ($20, 900- $20 ,000). Thus, the marginal societal benefits may 
not be the same as the average sociatal benefits. 

_ « 

The difference between the marginal and incremental societal 
benefits is that th^^rginal benefits consider the extra societal 
benefits accrued as a result of producing one more graduate; the 
incremental benefits consider the extra societal benefits resulting 
from the production of more than onp graduate of .a vocational program. 

(4) Prjivate, Governmental, and Societal Benefits . 

Private benefits are defined as those benefits which accrue 
to individuals as a result of vocational education. For example, the 
extra earnings as a result of Vocational education could be seen strictly 
from the vocational graduates point of view. The extra net income 
(take-home pay) as a result of vocational education will represent the 
benefits to the graduates of such a program. 

(jovemmerital benefits are defined as those benefits which accrue ^ 
to the gowmment. For exanple, the extra taxes paid by vocational 
graduates as a r^lsult of extra earnings due to vocational education 
are governmental benefits. FurtJier, governmental benefits could be 
looked at from local, state ,^'and federal governments points of view. 
The extra taxes paid to the local, state, and federal govemmentSNby 
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the vocational graduates due to extra earning as a result of vocational 
i^ducation would represent the benefits to different governments. 

Societal benefits are^thoSe benefits which accrue- to society. As 
an exan^le, the skills, loibwrecte and attitudes of the vocational 
schools graduates help in promoting the welfare of society in so far 
as these lead to the employability of the graduates. The gross 
national product could be used as a proxy measure of the economic 
' ' welfare of society, thus, the vocational graduates contribute to the 

. gross national product by*being employed after graduation. The 

contribution of the .graduates in the gross national product could be 
measured through the fextra gross ^income earned by them as a result of 
vocational education. It will be noted that gross income rather than 
net income or take-home .pay has been used in measuring societal benefits. 

It is important to keep ixx mind whose benefit-cost analysis of a 
Vocational program is being done. The concept of private, governmental 
and societal costs and benefits not only help in this direction, but 
also help in deciding the inclusion or exclusion of certain costs or 
benefits. 

(5) Present "Value of' Societal Benefits . 

Many economic societal benefits (measured in dollars) of vocational 
programs accrue over several years. Because today's appraisal of the 
value of these benefits depends on when in the future these benefits 
will accrue, it is important that a consistent method of accounting these 
benefits be used. The procedure commonly used to account for the effect 
of time on the future values pf benefits is called discounting. Through 
' discounting procedures, all futufe benefits , are changed into dollars 

of present wq;rth. For example, if it is Expected that the extra gross 
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inccwne of a graduate as a result of a vocational program during the 
first year will be Si, 100 and $1,331 during the second year, the 
present valu6 of the benefit at 10 percent interest rate is $i,000 
for the first year and $1,100 for the second year, A foMila has been' 
used to change the future value of the benefits to the present value. 
This will be discussed in subsequent sctions.' 

'* * 

(6) Joint Benefits . 
* , • - » » 

Joint benefits are defined as those benefits which accrue to 
society as a -result of a number of variables operating concurrently 
in the creation of societal benefits. For example, -the extra gi'oss 
income earned by the .graduates of a vocational program could be due not 
only to vocational education but also due to such factors as " 
pn-the-job experience, motivation on the part of the graduates to 
advance, and so on. In order to determine the benefits to society 
due to vocational education alone, the impact of other factors 'should 
be Separated, This could be achieved through , factor analysis. 
B, PROCEDURES FOR ESTABLISHING SOCIETAL BENEFITS OF VOCATIONAL PROGRAMS 

The establishing of societal benefits of vocational programs basically 
involves the. following steps: 

1.^ Iden.tify societal Mnefits (direct monetary and nori-monetaiy; 

indirect monetary and non-monetary). * 
2t Establish units of measurement for identified societal benefits. 

3. Nfeasure the societal benefits. 

4. Analyze data regarding measured societal benefits. 

The above procedural steps for establishing socieTial benefits of vocational 
programs are discussed in details in the following sections C, D and E. 
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c. iDnNfriFic/vnoM of sociFrAL bent-fits of vocational education 
~- ^'T — ^ 

, 'Ihe societal benefits of vocational f dilcation programs could be 

# 

cla^jified in tlireo broad categories: namely:, economic, social- cultural 
and polTtical. Hie economic benefits are defined as those, societal 
benefits which can be directly or indirectly measured in dollars . Social- 
and cultural benefits are those societal benefits \vhich have social and 
cultural impacts upon society and cannot be measured in monetaiy 
units* Political benefits are defined as those societal benefits which 
have a bearing upon the political and civic affairs of the society and 
are not amenable to measurement in monetary units. 

«» 

'Ihe economic benefits to society of vocational programs are listed 



below: 




1. 


Benefits to tlie economy 


2. 


Employment benefits. 


3. 


Reduction in welfare payment benefit.' 


4. 


Equitable income distribution benefit. 


5. 


Reduction in crime benefit. 


6. 


Mobility benefits. 


7. 


Intergeneration education benefits. 



Some of the social and cultural benefits to the society of vocational 
programs are listed below: ^ 

1. Self-esteem of graduates. 

* ■ 1* 

2. In5)roved family, relations 

\ ^ ' 

3. Improved neighbor relations* 

4. Improved cultural activities. 

5. Appreciation of art. ^ 

1.04.. 
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Some of the political benefits to societ>j o^ vocational progtams are 
listed below: 

!• Improved voting behavior. 

2. Participation in civic and communityUf fairs. 

3. Increased awareness of the politicali^rQblems of society. 
The measurement of. economic societal beneo.ts as a result of .the 

vocational and manpower programs are discussed in detail in the following 
sections D and E. The ifleasuremerit of soeial-culmral* and political . 

\ c 

benefits have been left out as this manual deals with the societal 
cost-benefit analysis -rather than societal cost -effectiveness or cost^- 
utility analysis of vocational programs. 

It may be appropriate to explaimthe difference and comnonalities 
among cost-benefit, costreffectiveness and cost-utility studies of - 
vocational and manpower program. 'All of the above mentioned studies are, 
concerned with costs which are expressed in dollars. Thx:^^ the ^etemination 
of spcictal costs expressed in dollars is a coninon factor among ^these 
studies. The major difference ainong the studies Ues in their con- ^ 
cem for the impacts on the vocational and manpower program. The cost-b^efit 
studies are concerned with only those impacts benefits) which can be 
directly or indirectly measured in dollars. Cost-effectiveness studies, 
are concerned with measuring the impacts which can be liteasured in monetary 
and non-monetary units. Cost-effectiveness is primarily done in the 

i 

context of xthe goals and objectives of an educational program. Obviously 
some of these goals ?re measurable in dollars, but some of the goals,- 
like satisfaction of the student and-enployer, are not amenable to 
measurement in monetary units. Thus, cost-effectiveness studies are ' 

• V * ' 

99, 

105' " " / 



very v^aluable in evaluating educational programs, in so far as they 

indicatejijjhether the goals and obje'ctives were' actually realized, The 

. cost-uti]<ity studies' i try to convert the monetary und non-monetary. 

iuipacts of educational* programs into a s.ingle .impSct called utility. 

This is achieved by' assigning weights to different impacts and converting 

them into a single scale *called utility,- B^s^- 

Fortunately, vocatipnal and nfanpower" pi*ograms are amenable to'' 
* * • • • 

cost-benefit analysis. The major reason is that most vocational and 

■ ' . .' ' <• 

manpower programs nave societalMinpacts which can be direct}./ or in- 

directly measured in jroney. In other woirds,' vocational arid manpower 

programs hav? the potential' to jystify -thelhselves economically* 

/. . « . - - • 

D- ?lEASUREiENT OF SOCIETAL ECONOMIC BENEFITS OF AT)CATION.U>ROPP.A>JS 

I :r-T J ; ^ ^ 

It was said 'earlier that the mea.'^rement of societal economic 
, benefits of vocational programs is more complicated than the measurement 
of societal costk of such programs. The reason for the complexity is 
that in the measurement of societal costs of vocational education, 
there is a direct and explicit measure^ of" dollars for the societal^ 
resources used in *the educational .system. The societal economic benefits 
are not only multi -dimensional in nature, but they also possess ^ 
characteristics \>hich make them ^ less susceptible to the direct measurement 
in monetary units, . Tlie multi-dijnensionality of societal "ebonomic benefits 
was shown by the list of such benefit's in the preceding section. Some 
of -the societal economic benefits ^eluded in this list were benefits 
to the economy and income redistrib^ution benefi'ts. Only proxy measures 
can be used for sudi societal economic benefits, A discussion of various 

' ' \ . 

Societal etonomic "benefits and their; measurement follows,. 
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1 . Benefits to the Economy of Society 

We ,afe living at time when technology is changing very rapidly. 

As a result many' skills learned in vocational ^education programs become 

objolete. Workers laid off as a result of tt)e obsolescence of their 

skills are rehired ohly if the^ update their skills. The, function of * 

vocational prSerams is not. only to retrain such workers, but. also to 

meet the soci-etal manpower need^ by training young men and women for 

entiy level j-obS in the world. of work.' Thus, graduates of the 

vocational ^jograms-do prompte -the economic welfare ofosociety in so 

far ^.they provide the needed skilled manpower required by business, 

industry anc^govemment. ' . 

- Another \.ay of loolcipg at^the benefit to the economy is that some 

• * '* • ^ 

of the societal resources would not be used due to the non-ayailability 

» * " ** 

of skilled manpower which converts raW and intermediate goods into 

finished consumer and capital goods, further, some of the services 
> * 

provided^ by such professi6ns as nursing would not.bci available to the 
society if vocational schools were not^^roducirlg graduates, to meet the 
maripoWer needs in service occupations. Xhus, vocational schools help 
in meetings the economic needs of the society. . 

Yocational schools also promote the economic growth and stability 
of society. .Programs to retrain workers whose skills have become • 
obsolete result in improving the productivity .of bus^ess, industry" and I 
social sectors. Programs to train young. wprkers for entry level jobs 
result iii minimal on-the-job training in business, industry, and social 
enterprises. Tlius, society enjoys economic. growth and stability as a 
result of the vocational programs. " ^ . 



How are societal benefits measured in relation to the economy as 
a result of Vocational programs? There is no direct measureihent for . 
establishing the benefits of vocational programs to the economy, * 
These benefits include meeting manpower needs, increased utilization i 

* 

of resources to meet consumer needs, increased productivity leading to ^ , 

growth and stability and helping in .achieving balance of payments 

through export of goods and services, A proxy measure heeds to be 

developed to determine the heterogenous societal benefits to the economy 

as a result of vocational education programs, 

Che commonly used measure to establish the state of the economy ' 

is the gross national product (G,N.P,) \Aich ig defined as the valiie ' 

» . * * * . 

of all the goods and- services produced by the nation during a year. 

Literally hundreds of thousands of different kinds oE goods and services 

a;re 'produced annually by a nation. Each good or sendee is assigned ^ 

relative importarite or value, given by price. In other words, each 

good or service is multiplied by its price, and the resultant dollar 

values total G.N, P. IVhen prices change, the values or weights assigned 

to various goods and services will also change. In order to remedy this 

situation, the effects of changes in prices are adjusted first, so that 

the real inci'ease or decrease in the output of goods and services could 

be measured accurately* The way economists adjust for changes in prices 

is conceptually very simple but operationally quite difficult,. Each 

year the value of each kind of output is expressed in terms of the prices 

prevailing in some base year. The result is a series of G,N.P. values 

for various years in constant dollars. Constant dollar G.N,P, which 

is called "deflated G.N*P.** reflects changes in real output from year to year 
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Two approaches to measuring G.N. P. are usred: The first approach 
consists of adding the final values of goods and services produced by 
the nation. The second approach aims at adding the income generated 
in each industry or servicd. Both approaches attempt to 'sivoid doable 
counting • 

How does the concept of G.N. P. (a measuring device for the growth 
of economy) help in assessing societal benefits to the economy as a 
result of vocational programs? It was mentioned earlier that the. 
skilled manpower produced by vocational schools does help in increasing 
the production of goods and services ♦ To' measure the increased con- 
tribution due to services provided by vocational graduates, the value 
of such services need to be measured However, the increased production 
of goods could be due to several factors such as utilization of improved 
equipment, better raw materials, or better managerial skills. The 
contribution of vocational graduates in the increased production of 
goods could be indirectly measured through the gross wages paid to 
the graduates. The rationale for this is that gross wages, according 
to economists, refject the^ productivity of contribution of the labor 
force in the production of goods. Thus, the gross wages tafn^ hy 
vocational graduates could be ysed to measure the societal benefits to 
the econonr/. * - - ' 

One problem in using gross wages to'raeasure the societal economic 
benefits is that it will lead to the exclusicMi of. services which are 
not marketed oj sold by the vocational graduates. This is illustrated 
by the following eiwjuples: In the case of some home economics programs 
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which lead to the production of better housewives, according to 
economists, the iinproved services of housewives rendered to their 
.families are not counted in G.N. P., as these "services are not 
marketed. Further, in- the case of a carpentry progvam whare a 
student uppn graduation works in a cabinet shop but uses his, leisure 
time to make furniture for his own use, only the gross wages earned 
in. the cabinet shop should be counted in G.N. P., and the leisure 
time activity of making his 6m furniture should be excluded from 
G.N. p. The rationale behind the thinking oj^the economists is 
that G.N. P. as a national accounting device w^s created to measure 
economic output only. There are a few ccLses where this rule of 
testing the output as production for market only is relaxed. The 
farmer's consumption of feed grown on his own farm is an example. 
Tlie most important exception relates to owner-occupievl homes. In the 
United States, 60 percent of homes are owrted by the occupants, and 40 
percent are rented from the landlords. It would be basically wrong 
to include the rental income only in G.N. P. and exclude the rental • 
value accrued by the owners to themsleves. * Consequently G.N. P. 
includes an estimate of the rental value of owner- occupied housing. 

If one were to go strictly by the accounting principles of 
G.N. P. , the benefits accrued to the economy as a result of non- 
marketing of the outputs of the graduates would be excluded. This 
would lead to an understatement of economic benefits of some vocational 
programs like home -making which may not lead to enployment. Tlie author 
believes in being consistent with the accounting rules of G.N.P. The 
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rationale behind this is that every educational program does not have 
to justify itself based on its economics. There are lots of societal 
programs which are conducted due to non-economic or humanitarian • 
reasons. For example, programs to rehabilitate mentally retarded 
persons may not be justified economically, but may be assigned top. 
priority due to humane considerations. 

Sine we are interested in ^establishing the societal beneifts to 
the economy of a vocational program, the extra gross wages, earned 
due to the training program could be considered in assessing impacts 
of such a program on the economy. This is illustrated by a hypothetical 
exanple. 

Exanple I CSocietal Benefits To The Economy As A Result Of Vocational 
Programs) , 

The students of a machine shop program in a post-secondaiy 
vocational technical institute j^pon graduation were employed as 

machinists in industry. The gross vages earned by them for eight 

>? 

years including fringe benefits are given below: 



Student 


Gross Wages 


Including Fringe Benefits During Yeats 


Nurrber 


1 


2 


3 


4 


5 


6 


7 




1 


$ 7,500 


8,000 


8,500 


9,000 


9,500 


10,000 


10,500 


11,000 


2 


$ 7,000 


" 7i500 


8,000 


8,500 


9,000 


9,500 


10,000 


10,500 


3 


$ 7,300 


8i000 


8,700 


9,400 


10,100 


10,800 


11,500 


12,000 


4 


$ 6,500 


7,100 


7,700 


8,300 


8,900 


9,500 


10,100 


10,900 


5 


$ 7,200 


7,900 


8,600 


9,300 


10,000 


10,700 


11,400 


12,100 


Total 
Gross 
Wages 


$35', 500" 


38,500 


41,500 


44,500 


47,500 


50,500 


53,500 


56,500 
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the machine shop program students at the time of their entry m the 
program were matched on a one-to-one basis with secondary school 
graduates who did not go to post-secondaiy education. The matching 
was done by comparing the socio-economic and the educational characteristics 
of the students. TTie gross wages including fringe benefits earned by 
secondary school graduates for the same years are given below: 



Student 


.Gross Wages 


Including Fringe Benefits During Years 




Number 


1 


2 


3 


4 


5 


6 


7 


8 


1 

2, 
3 
4 
5 


$ 6,000 
$ 5", 800 
$ 5,900 
$ 5,500 
$ 6,000 


6,500 
6,000 
6,250 
5,800 
6,400 


6,600 
6,200 
6,600 
6,100 
6,800 


6,900 
6,400 
6,950 
6,400 
7,200 


7,200 
6,600 
7,300 
6,700 
7,600 


7,500 
6,800 
7,650 
7,000 
8,000 


7,800 
7,000 
8,000 
7,300 
8,400 


8,100 
7,200 
8,350 
7,600 
8,800 


Total 
Gross 
Wages 


529,200 


550,750 


532,300 


555,850 555,400 550,950 


538,500 


§40,050 



Find the societal benefits of the machine shop program per student to ' 
the economy for each of the eight years and also the average benefit for 
the entire eight years. 

Solution To Example 1 • , 

The extra gross wages earned, by machine shop graduates over the 
secondary school graduates during the first year of their en?)loyment is 
$6,300. This is confuted by substracting the total gross wages earned 
by secondary school graduates (^29,200) from the t.otal gross. wages 
earned by post -secondary machine shop graduates. Thus, the difference 
of $6,300 could be attributed to the machine shop vocational program. 
The benefit to economy per studenc is $1,260. The benefits to economy 

« 

for the next seven years are shown on the next page. 
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^ 2 5 4 5 6 7 8 

Total Machine Shop Gross Wages $ 38,500 41,500 44,500 47,500 50,500 53,500 36,500 

Total Secondary Graduates Gross $ 30,750 32,300 33,850 35,400 36,950 38,500 40,050 

Wage 

Difference Between Gross Wages $ 7,750 9,200 10,650 12,100 13,550 15,000 16,450 

Number of Students ; ' S 5 ' S 5 5 5 5 

Average Benefit to EconoiPy $ 1,550 1,840 2,130 2,420 2,710 3,000' 3,290 



The average benefit to the economy per student for the entire eight 
years could be computed by taking the average of the averages for the 
eight years. This is sho\;n below: 



. $1 260 + 1550 + 1840 + 2130 + 2420 + 2710 + 3000 + 3290 = <:i8,200 = $2,275 

8 ; .8 

Conments on Example 1 

It will be noted from the previous example that a control group 
of secondary school graduates was set up .to establish the extra or. 
differential earnings of the graduates of the machine shop program 
(experijnental^group) over the earnings of the control group, .TJie control 
group should be set up early, preferably at the time of admission of- 
the students of\he experimental group in vocational programs. The 
^ social, economic, and educational characteristics of the experimental 

and control groups should be matched as much as possible and on a 
one-to-one basis, A suggested list of characteristics for matching 
experimental and control groups is. discussed in Chapter V, 

For how many years should benf^fits to the economy be considered 
as a result of a vocational program? In our example, benefits to the 
economy from the machine shop program are considered for eight years 
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only. In reality benefits to the economy may occur over longer tijne 
periods, in some cases, even over the entire working life of the graduates 
What is the appropriate tijne period for including, sudi benefits in the 
analysis? This is a very hard questioii to ansis'er. The rule-of -thumb 
is to include the time period over which the sldlls learned by the 
graduates do not become obselete. The second approach to answer this 
question is to include the time period over which the average gross' 
wages earned by the experiinental and control groups become equal to 
each other* The second approach has been elaborated on with an exanple 
— in-Qiapter XV. ^ . 

Two t>'pes of data regarding gross wages^ are used to detennine the 
benefit ^to economy as a result of vocational education programs. The 
fir^'t type of data is ex-post or historical data on gross earnings. 
These data will not be adequate if the benefits, to tlie economy are 
assumed to accrue over the working life of the graduates. In such 
cases, gross wages earned by experimental and control groups will have 
to be est finated for the rest of their working lives. This introduces 
the problem of uneer.tainty associated with the esj:imates of future 
earnings of the experiinental and control .groups. The problem of un- 
certainty could be handled through probabilistic estimates of the future 
earnings. To give aii example, let us assume that the estimates for 
the average gross earriings of a vocational program during year one 
were as given belov\;r 

Gross Wages » Probability 

« 

$10,000 .25 
$10,506 • .40 
$11,000 • .20 

$11,500 . .IS' 

\ \ . 
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The average earnings during year one (called expected aveiage earnings) 
are calculated by adding *4Sie product of the estimate of gross wages by 
their corresponding probabilities as shown below. "^.^^ 
Expected average earnings = $10,000 (.25) + $10,500 (.40)" + '$11^000 (.20) < 

.$11,500 C-15) = $10,625 
It should be^noted that the sum o£ the probabilities adds to one. 

Who should .provide such probabilistic estiinates of the future earnings 
of the experimental and control groups? Such estimates should be prepared 
by experts in the area of wage condensations. It. may be men-* ioned in 
this context that a technique called DELPHI is very useful whenever a 
group of experts, are used to^ predict future events. According to this 
technique, the experts give their estimates in successive three or 
four rounds, getting feedback of the results of each preceding round. 
The experts with extreme estimates (too high or too low) aYe requir^ 
to either revise them conforming to the average estimates, by a majority 
of experts, or substantiate t'he extreme estimates with logical reasons. 
Feedback of the results along with the reasoning for extreme estimates 
helps in inproving the estimates in succeeding rounds. The average or 
median of the results of the last round is taken as tHe expert opinion 
of the DELPHI jury. 

It may be argued that the gross wages earned by graduates of 
vocational programs may not be entirely^^due to vocational programs. 
There may be other factors operating which may^ be responsible „fox_ the 
^earnings of the graduates. .Some of the ot^er factors affecting earning? 
of experimental and control groups could be on-the-job l:raining, motiva- 
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tion on the part c£ the graduates, inperfections in the determination 
of wage rates such as unions, and so on. How should one separate the 
effects of all ?uch variables in order to find the societal benefits 
to the economy due to vocational programs alone. Tlieoretically this 
can be done by using such statistical techniques as regression analysi 
and factor analysis. Will it serve any useful purpose? The author 
believes that itjdll not,, if it is assumed that other factors are 

« 

operatingr^equally upon the experimental and control grougs. 

The societal costs of vocational programs are incurred during 
the years the students are educated in vocational institutes- The 
societal benefits of vocational programs accrue over the, working life 
of the graduates. Since costs and benefits of vocational programs 
oCcur-over different time periods, it is iirportant to transform the, 
dollar costs and benefits at a specific time period to malce a mean- 
ingful coiiparison among them. It was mentioned earlier in this 
chapter that the estimated life-long dollar benefits to society could 
be discounted to find their present value. The process of discounting 
also considers "the societal time value of money which was discussed in 
Chapter 2 in connection with the procedures for costing space inputs. 

It .yrill be recalled that in ouf^^^anple, the average benefit to 
the economy per student for the entire eight years was calculated by 
taking the average of the averages for eight years and was figured at 
$2,275. This procedure was not correct as it ignored the discounting 
process. The cofrecT'pfocedure for finding the average benefit to • 
the economy for the entire eight years would be to find the present 
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value of the benefits for each year by discounting it at the societal 

r 

interest rate. .Assuming the societal interest rate at 5 percent 
confounded yearly, the present values of the benefits for each of 
the eight ^e.ars are shown below. 



Year 

(1) ^ 


Benefit to 
Economy/^^achine 
Shop Graduate 


Present Worth* 
Factor at 5% " 

(3) 


Present Value of Benefit 
To Economy/Machine *Sliop' 
" Graduate " ♦ - 
(4) = C2) X (3) 


1 


• '$i260 


.9524 


$1200.02 . ■ ^. 


2 


1550 


.9070 


1405.85 


3 


1840 


.8638 


1589.39 


4 


2130 


..8227 


1752.35 . 


5 


2420 ■:• 


.7835 


1896.07 


6 


2710 


.7462 


2022.20 


7 


3000 


.7107 , 


2132.10 


8 


3292 


.6768 


2228.03 


lOTiM 


518,200 




$14,226.01 



* The values of the present worth factor at ^:'£ew selected interest rates 
are given in Appendix A. . - ' ^ 



The total present value of the benefits to the economy for the ' - 
entire eight years comes out as $14,226. Thus, the average of the benefits 
to the economy for an -eight year period will be $1778.25 C14,266f 8) 
instead of $2^^275 (18,200 f 8) which was confuted earlier without discounting. 

It may be appropriate to explain briefly thte concept underlying 
discounting which uses the Present Worth Factor formula. If someone gives 
us the option of having .$1200 now or $1260 at the end o£ year one, vhich 
option is better for us, if our time value of money is 5 percent coii^urided 
annually? The answer is that both alternatives are equally^ good at 5 
percent time value^o£jnoney. _ If„.we„.gejt_il20'o now, we could invest it 
at 5 percent. This would earn an^ interest income of $60 ($1200 x .05) 
during the year.^ So at the end of year one, we vdll have $1260 (S1200 + 
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$60). We are also getting ^1260 at the end of year one as a second 
alternative. In other words, it could be said that the present value 
of $1260 at 5 percent interest rate (compounded annually) is $1200; since 

$1200 now is inter chani>eable or equivalent to ^1260 at the end of year on 
Similarly, tlie benefits to the economy for the successive years 2 to 
8 have been transformed to their present values. Thus, v:e can say 
that the total benefit of $18,200 accrued over the entire eight years 
is equivalent, to JSl4,226 now at 5 percent interest rate. 

The numerical values of the Present Worth Factor at a few interest 
rates are given in Appendix A which will indicate that the numerical 
values of this factor decrease as'^interest rates increase. Thus, the 
use of a higher j^^tfer^est rate \d.ll give lower present value for the 
same amount at the specified future time period. This raises the 
question regarding appropriate JLnterest rate to be used for discounting 
societal benefits. It was discussed earlier in Oiapter 2 that the 
interest rate at which school bonds are, issued should be used for costing 
building s an d equipment. Tlie author believes that the bond interest 
rate prevailing at the time of the graduation of the students should 
also be used for discounting the societal benefits.' The rationale for 

» 

chosing the same .interest rate for societal costs and benefits is that 

i 

it would introduce consistency- in the determination of societal costs 
and societal benefits. 

2. ?-feasuroment of Employment Benefits of Vocational Progra ms 

Qie of the primary goals of vocational and manpower programs is 
to produce people with salable skills. Society beneifts directly from 
such vocational and training programs which lead to the employment o. 
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the trainees; society also benefits indirectly as the enplopent of 

the direct graduates pf jvocatioiial programs leads to the enployment 

of ther persons. Thei direct benefit resulting from the enployment 

of the 'graduates of vocational and manpower pr^ograms was already 

included in section D (1) which related to the benefits. to economy. ' 

This section deal$ with the indirect benefits to society which 

accrue as a result af^the employment of the graduates. 

'rhe enployment of the graduates indirectly leading to the 

enployment of other people in business, industry and government is 

called a multiplier effect. This could be illustrated by an exanple: 

If during a year 11,000 students graduated from various vocational 

programs and 10,000 were able to get jobs in the same year, then 

. these 10,000 graduates create jobs^for other workers due to their 

spending and savings (spent by investors to meet societal needs). 

^If for every 10 newly created jpbs, one job is created indirectly, 

, ft 
then the direct enployment of 10,000 workers wo\ild indirectly lead - - 

to the creation of 1000 'jobs. This does not stop here, as the 1000 

. jobs create another 100, and these 100 create another 10, which 

creates another one. Thus, « the 10,pat) jobs really led to the creation 

of 11,111 jobs (the indirect jobs ire our case being 1,111). 

■ The multiplier effect depends ipon the state of employment and 

the propensity to consume on the part of the graduates and investors. 

It is obvious tliat during full employment, the multiplier effect does 

not operate, as everyone is already employed. Ffowever', when there is \ 

enployment, the multiplier effect does operate. The size of the 

multiplier effect depends upon the propensity to spend on the part of 
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the graduates reflects the percentage of their -income spent hy them, 
and the propensity to save reflects the .^percentage of income s^ved by • 
r ' thein» The savings of the graduates may be invested* directly in 

business and industry,, or may be invested indirectly through tha savings ' 
and loan and other financial institutions in the society* . * 

Should the multiplier* effect oft employment be included in computing 
the employment benefits to society of vocational and manpower programs?" 
Very few benefit-cost stiidi.es of vocational and manpower programs have 

included the multip lier effect of th e emplo^onent of graduates. The author 

believes that the multiplier effect of employment should be included 
in the societal benefits in order to assess the total ijnpacts of Vocational 
programs. Tiie size of the multiplier effect should be established with 
the help of economists. , 

Besides the multiplier effect, there are twovother effects of the/ 
enployment of the graduates of the vocational programs. These are 
called displacement and vacuum effects. , The displacement effect reflects 
the number of employed workers who are laid off or displaced due to the 
entry of graduates from vocational programs. The vacuum effect represents 
certain areas of employment facing shprtages of skilled manpower which 
^ would never have been met but for the output of the graduates from the 
vocational programs. \^ - 

One implication of the vacuui^^ect is that the entire gross. 
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earnings of the graduates of shortage skilled areas of employment 
shoujd^be considered as societal benefit. It will be recalled that in 
the preceding, section only the extra gross earnings of the graduates 
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as a result of vocational programs were taken as a benefit to the 
economy. Tlie rationale for taking the entire gross earning as a ' 
societal benefit (only in cases wliere vacuum effect ia operating) 

, is tliat jobs in the shortage skilled areas would never have been . 

^ filled without the production of the graduates of vocational schools; 

.so the opportunity societal benefit is zero.. 
— ' • • 

Ideally, displacement and vacuum effects should be 'included in ^ 
societal benefits. However, it may be poiaited out tliat with our present 
state of knowledge, it is 'hard to estimate their magnitude. Also these 
effects change with a cliange in economic activity and technology. The 
cost-benefit analyst should clearly state the assumptions underlying . 
these, effects if they are included in the analysis of societal benefits. 
3. Reduction in Welfare Payment Benefit s ' 

.Many times welfare payments are terminated due to -the employment 
of persons as a result of vocational and manpower programs. Thus, 
society benefits as a result of the vocational programs especially when 
these are directed towards the economically disadvantaged population 
of the nation. The benefit analysis of vocational programs should 
include the direct and indirect benefits of reduction in welfare 
payments. The measurement of sdch benefits, is illustrated by a 
hypothetical example. ^ ^ y • 

Example 2 (Reduction in Welfare payment beneHlsV 

In a metropolitali ailea, it was* planned id offer vocational programs 
for 10,000 persons on welfare. The average welfare payment was S400 
per^month. Vocational programs foi* 10,000 persons led to the employment 
of 9,000 persons during the first year ,^ 500 during the 'second year. 

• . lie ^ . ■ ■ 



The welfare payment was stopped when they found employment. As a 
result of the reduction in the welfare recipients, the* agencies 
administering the welfare program were able to lay off 10 persons^ 
earning average gross earning of $9,000 per year and-^ supervisor 
earning $12,000 annually. It is assumed that the skills learned by 
graduates of vocational program^will last for five years with a " 
probability of 50 percent, eight years with a, probability of ZQ' 
percent, and t^n years, with a probability of 20 percent. " 

Find the benefit to society per graduates as a result of the 
reduction in welfare payments. » • - ' ^ 

Solution to Example 2.. - 

It may be pertiijent to calculate fhe expected period 6v(?r \^juch the 
reduction in welfare 'payments to the 'soqiety wilL accrue. -This can be - * 
achieved by pultiplyiiig the years with tlieir corresponding probabilities 
as shown below. 

Expected Benefit Pernod = 5 (-5) + 8 '(.3) + 10 (.2) = 6.9 years or ■ 

approximately 7 years 

'file average welfare payment was $40Pi<per month or $4800 peT year. Ti\e 
reduction m welfare benefits to the 9,000 persons who got jobs immediately 
after graduation will lead- to a saving of $43.2 million per year ($4,800 x 
9,000) for, seven years. The present value of these benefits for seven 
years at 5 percent compounded yearly comes out as $249.95 million. The 
reduction in welfare payments to 500 persons who got jobs during the second 
year, after graduation. comes out as $2.4 million ($4,800 x 500) per year and 
accrues from two to year sgven. The present value of reduction in welfare 
payments was calculated at $11,61 million. Summarizing, the sum of present 
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value of benefits to 9,000 and 500 persons is shown below. 

Present value .of benefits due to r/4uction in welfare payments to 

9,000 persons = ' ^ $249. 96 (million) 

Present value of benefits due to reduction in welfare payi|ients to 

500 persons = • $ 11.61 (million) 

S\m of present value of benefits due to reduction in welfare payments 

to 9,500 persons = $261.57 (million) 

The total benefit of $261.57 million 'was a direct benefit due to a reduction in 
welfare payments.. There are some indirect benefits' duetto the reduction 
in the staffing of the velfare agency. The sayings to' society as a result of ^ 
11 persons laid off is equal to $102,000 ($9,000 x 10 + $12,000 x l)"'per * 
year for seveil years. The 'present value of such^indire^ctt savings to the society 

as a result of reduction of persons|^ welfare t^l l ..comes at a s J$ju59^^ 

million at 5 percent .interest impounded yearly. TJie direct and indirect 
savifigs thus amount to $262.16 million ($261.75 million + $.59 million). ^ 
The present value of direct arid indirect benefits due to the reduction in 

welfare payment per graduate comes^out as $26,216 ($262.16 million ^ 10,000). 

< " ■ • • . " ' . ' 

It should be notQd the present value of benefit calculated at $26,216 per 

graduate is the'ben^fit for the entire seven year period. Also it ,will be 

seen that the. total benefit of $262.16 million lias been divided by 10,000 

rather than 9,500. Tliis is due to the fact tliat in our example the ' - 

* * • 

vocational program was started for 10,000 persons. 

.4 Equitabl e Income Distribution Benefit of. Vocational Programs 

The; employment of gradifafes of vocational and manpower programs 
leads^to a reduction of economic dependency of those who were previously 
on the welfare rolls'. '"This benefit was discussed in the • 
preceding section D-3. Besidiss the reduction of welfare payments, vo.ca- 

' 118 ■ 



tional arid manpower programs lead to more equitable distribution of 
national ^.alth in tune with societal values. Thus, this benefit of 
equitable distribution of national wealth accrues not only to the 
recipients, of tlie welfare, but also to the non-recipients of welfare 
benefits, who upon graduation are able to get jobs in business, industry 
and services. 

How are societal benefits of equitable distribution of national 
wealth due to vocational and manpower programs measured? This is discussed belo\ 

The utility of money varies from person to person depending on liis 
economic needs, value system, family size, and so on. However, according 
to economists money has higher utility for low or middle income persons 

_,as_con5>ared^.to., higIi^xome„,persons .^^Jlhe -ra tionale,.behind. their^thinking 

is that money earned by low or middlo income persons enables them to meet 
their pressing basic econoiaic needs. ^ The money earned by high income 
persons enables them to meet both basic and higher order economic needs. "' 

We may measure the equitable income distribution benefit of vocational 
and manpower programs by assigning different weights to the extra gross 
income earned by different economic groups as a result of vocational 
education. As an example, a weight of four could be assigned to^hei-J^rst 
$1000 gross incane, a weight of three to the next extra SlOOO gr6ss income, 
and so on. The scheme of assigning different weights to the different 
extra gross income eamecl by difrawit econpmic groups as a result of - 
vocational programs would reflcgjRlie distribution or equity benefits 
tOrthe society as a result of vodftidnal education. 

The quQStion arises^ what weights should be assigned to different 
incremental gross earnings earned by different economic groups. It is 
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not easy to answer this question as it is .difficult to measure operationally 
the utility of money to different economic groups in society. Hie 
autho- believes that the scheme of assigning weights should.be mutually 
agreed upon by tlie concerned parties, so tliat uniform procedures are used 
* for assessing the benefits of all vocational programs in tlie s tate of 
Wisconsin. ' " 

5*;> Reduction Tn Crime Renefi^.s, 

It has been hypothesized by educators and sociologists that educa- 
tional programs lead to a reduction in l^e crime rate especially among youth. 
If this hypotlr^sis is true, society gains economically due to vocational 
^ programs leading to the reducTibn o£ tlie crune faf "e . yftjie indirect "economic 
benefit to society as a result of crime reduction should be included 
in the benefit analysis. Hie measurement of such benefits is illustrated^ 
by a hypothetical ex^imple. ' - ^ 

Example 5 (Reduction In Crime Benefit) , 

Vocational programs in a metropolitan area produced 10,000 
graduates in a certain year. It was estijnated that the skills learned by 
them will become obsolete in 10 years. The nuirfber of all types of crimes 
to be committed by ^he graduates (experimental group) were estimated as 
shown below: „^ 

Number of Crimes Per Year Probability 

300 .30 

400 .50 f 

500 .20 

The average expected direct cost to society for each criine has been 
estimated at $500 from the national data. The averqge expected indirect 

125 



cost to. the society for each crime is $100. Tlie indirect cost includes 
the cost of law enforcement personnel, courts^ jails, etc. 

A control group of 10,000 youth having the same characteristics as voca- 
tional scliool graduates at the time of entry to vocational schools was 
formed. Tlie number of all types of crimes to be committed by the control 
group vere estimated as below: 

Number of Crimes Per Year Probability 

500 .30 

600 " .50 ' 

700 ... .20 

Find the aniiual average benefit to society a^^ result of crime reduction 

due to vocational education programs. 
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Solution To Example 3 " 

The exT^ected number of crimes per year by the experimental and , 

control groups are obtained by multiplying the number of crimes by their 

corresponding probabilities as sho\m below. 

Expected nuijiber of crimes (experimental group)=(300 x .2) + (400 x .5) + 

500 (.2) = 60 + 200 +100 = 360 

Expected number of crimes (control group) = 500 (.3) + 600 (.5) + 

(700 x .2)=150 + 300 + 140= 590 

Expected Reduction in crimes due to vocational education = 590 - 360 = 230 

Direct and indirect benefits to society per crime = $500 + 100 = $600 

^Jijcjie^ied societal benefit as a result of crime reduction = $600 x 230 = 

$138,000 

'lixpected societal benefit per student = $138,000 ^ 10,000 = ^'13.80, 
Note: The expected societal benefit of $138,000 accrues to society 
per year from year one to year 10, Tne present value of .such benefit could 
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be found by discounting at tlie social rate of interest. 
Comments On Example 5 

Crimes committed in society have monetary and non-monetary . 
consequences upon the victims. For example, vandalism leading to the loss 
of property has both mdnetary and non -monetary consequences. Tlie dollar 
value of the property lost (replacement cost) as a result of vandalism 
represents the monetary consequence to a^number of society. Tlie emotional 
attacliment to a piice of art lost due to vandalism represents the non- 
monetary consequence of tliis crime. It was said earlier that in benefits 
analysis we are only concerned with the monetar)^ consequences of crime. 

It is sometimes liard to establish the monetary consequences of sucli 



crijncs as murder. The best one can do in such a case is to estimate the 
life time gross earnings lost by a victim of such crime over tiie remaining 
actuarial working life of the victim.;^ 

There are all kinds of crime in a society from shoplifting to murder. 
The Department of Interior converts these crimes into a single index to 
reflect the crime rate from time to time. This is achieved by assigning 
different weights to different types of crimes. The same depar^fit 
also cqmpiles the societal cost data of crime. The national data .could be 
used to^^ establish the benefits to society as a result of reduction in 
crime ratxj due to vocational education. . 
0 , ?'bbility Benefit s 

; The vocational. and manjx)wer programs equip graduates v;ith 
\skills to'^make them more mobile in society. If there are no jobs related to 
a particular trade in a certain geographical region, graduates can 
move to anotlicr geographical region where there is a demand for their 
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skills. This helps in removing stiuctural unemployment in a society. 

The concept o£ mobility among vocational and manpower graduates also 
works in another dimension. The placement of such graduates in entry level 
jobs enables them to advance on the career ladder as a result of on-tlie^ 
job ex])erience and otlier factors, like furtlier education. In other words, 
graduates of vocational programs liave the potential of mobility to move o^ a 
career ladder. \ ^ \^ 

Ftow should one measui'e tlie benefits to society as a result of the mobility 
of vocatiomrlT^aduates? basically the societal economy gains as a result of 
the mobility of the vocational graduates. It was discussed earlit^r that 
benefits to the .economy could be indirectly measured through tlie e xtra 
gross earning as a result of voca|:ional programs. 

Another way of looking at the mobility benefits of vocational programs 

is that it prolongs ,tlie life of t\ie skills learned by vodational graduates. 

Since the mobility benefit is already included in the societal benefit to the 

economy, it should not be included again to avoid ,dbuble -counting. 
7, Inter generation Benefits 

Intergeneration benefits are those that accrue to the children of the 
generation currently being educated. These benefits result because of the 

association betweeri the educational attainment of the parents and children. 

\ 

For example, it has been estimated tliat a child of a parent liaving only an elementar>' 
education has 2.6 fewer years of education as compared to a child of a 
parent having a college education.^ Tlius one beneCit of the vocational ai\d 

I 
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. IW.J. Swift and B.A. Weisbrod, "Gn the Nfonetary Value of Education's 
Intergeneration Effects. " Journal of Political Economy, Vol LXXIII, Iso. 6, 
December, 1965. , 
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maniwwcr progranis* is that tlic higher education attainment level of the present 
generation le"ads to tlie higher education le\;el of the future generation. 

Should intergeneration benefits of a vocational program be included in the 
benefit ancHysis?- Very few studies have included such intergeneration 
benefits. Hie author feels that such benefits should be excluded. Including 
intergeneration benefits leads to double counting the benefits of a 
vocational program - first counting, the expected benefits of higher 
education attained by future generations, and the second counting when 
future generations actually get higher education. The other reason for 

K 

excluding intergeneration benefits is that the liiglier educational J \ 



attainment level of future generations will perhaps be, more influenced 
bv sucli factors as educational requirements for various iobs, peer influence, 
.proper guidance by counselors, etSy than the education of the parents. 
. Further, since intergeneration benefits accrue after many years, the present 
value of such intergeneration benefits ma^iiot be significant. 
E, COMPOTATION OF TOTAL SOC IETAL BENEFITS OF A VOCATIONAL PROGRAM PER STUDENT 

Th6 preceding section dealt with the measurement of konomic 
benefits of vocational programs. The' procedures for measuring such 
benefits were illustrated by hypothetical examples. Having computed each 
economic benefits for a vocational program, the present or annual value of , 
such benefits may be added as shown below. " " r " 

(1) Benefits to economy per student ^ - 

(2) Benefits due to employment $ 
(multiplier effect only) 

(5) Reduction in welfare payment per student $ ' 

(4) Reduction in crime benefit $ 



Total benefits per student 
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It should be pointed out that dollar benefits to tlie economy per student 
of a vocatioiiai'pnogram include .direct employment and mobility benefits 
as was discussed in the preceding sections, D-2 and D-6. If it is desired, 
to include equitable distribution of national wealth benefits, the dollar 
benefits to tlie economy per student may be adjusted, as was discussed in section 
D-4- ^ ' ' ' . 

, F, A NOTC ON TiiH SUCIbTAL BENEFITS OF ON-THE-JOB TRAINIWd^ PROGRAMS 

It was said earlier in Qiapter II, that resources used by business, 
industry, and services in training vocational programs* graduates should 
be treated as societal costs in spite of the fact that the educational system 
does not pay for the used resources^ Cn-the-job training also results 
in societal benefits in so far as the trainees produce goods and services 
during their training period, pius, the output of goods and services by 
the trainees should be included in the societal benefits. 

There may be three kinds of on-the-job training. First, the trainees 
are not paid for the goods and services they produce during 
their training.^ Second, the trainees are paid a nominal stipend or re- 
muneration for the production of goods and services. Third, the trainees 
are compensated at the regular wage rate paid by the emi^loyers to workers 

« 

having the same qualifications as that of the trainees. In the third case, 
the gross wages earned by the trainees would reflect a benefit to the econom>'. 
The societal economic benefit in the first two ca.ses (wlien trainees are^ 
not paid anytliing or paid nominally) should be calculated. The procedures 
for determining the societal benefits of programs involving on-tlie-job training 
are illustrated. by a hypothetical example. 
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Exaniple 4: (Societal' Benefits of on-the-job traiWing) .^ 

In a vocational district, 100 students were enrolled in a two-year 
nursing prograjn;. As a part of their graduation requirements, the students 
were to spend the last six months of their training iii various liospitals. 
Tlie trainees were not paid anytliing during their training programs but 
were assigned tasks wliich would ordinarily liave been done by the regular 
hospital staff. Tlie average wage rate of the regular trained staff was 
$600 per month, ^ Since the trainees were not efficient in doing all the 
assigned tasks, the hospital could have hired less efficient employees by 
compensating them at $400 per month. Find the societal benefit per trainee, 
Splution too Example "4 

V 

« Since tiie hospitals would have hired staff of equal efficiency as 
that of trainee at $400 per month, tlie hospital (\>Jiich is a part of 
society) gained or benefited at $400 per month or $2400 for six months for 
the services performed by the trdinee. Tliis should^ be included in the 
societal benefit ajialysis of nursing programs. 

It should be noted that the societal benefits were computed at the 
hypothetical wage rate of $400 per month to be paid to employees of equal 
qualifications and not at $600 per month paid to the regular trained staff. 

In case some nominal stipend, say of $30 i)er month, was paid to the 
trainees, the societal benefits will be tlie same as before, namely $400 
per month or $2400 for 6 months. Tlie expense of $50 per month paid as 
stipend could be treated as societal cost. 

The above example illustrates the case of production of sei'viccs 
by tlie trainees, IvTiere goods are produced by the trainees, 
the liyix>thetical gross wages paid by tJie employer to persons with similar 
backgrounds as the trainees may be used to compute the societal benefits, 
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G. CONCnPniAL AND NE'IIIODOIjOGTCU JSSIF:S IN ni-TnilNtlNTNG SOCIErAI. BF..N'ni-ITS 
OF VOG\TIO.\'AL PROGll-VN)S . 
Readers should be aware of the conceptual and methodological issues 
in determining societal benefits of vocational programs. A familiarity 
witli such issues will perhaps lead to a better appreciation of the method- 
ological procedures suggested in this manual. A discussionVf some of the 
issues in this area follows. *' 

(1) It was suggested in the manual- that benefits^ due to economic 
growth, employment and' mobility could be measured tlirough tlie 
extra gross income earned by tlie graduates due to vocational 
education, Tlie gross eanunp.s of unrkers in business, industry., 

i 

and services are not completely determined by the law of demand 
' and supply or marginal productivity of the workers, ^fore often 
the wages of workers are detepdned by negotiations between, 
the unions and tlie employers. Thus, the imperfections in tlie 
labor market may distort economic benefits measured tlirough 
extra gross earnings duetto vocational education. For e^^an^le, 
the extra gross wages earned by workers in the construction ^4ndustry, 
which is mostly unionized , may be more than that of the extra 
gross wages earned by the graduates of nursing programs, wliere 
there is a lesser degree of. unionization, • 

(2) Tlie gross wages earned by workers also depend upon the state of 
economy, Our-ing a period of economic exjoansion, most graduates 
get jobs_^ and wage rates may be higlicr especially in skill shortage 

areas, llius, the cconoraic benefits of vocatiobal programs during a period of 
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economic expansion may be greater than in a recession or depression 
period. 

(3) 'file gross wages earned by workers also depend upon the general 
price index. Tlie economic benefit to society may 'be greater 
during inflation resulting in higlier gross wages than during 
deflation resulting in lower or stable 'wages . lliis p4*oblem could 
be handled by adjusting gross wages according to tlie base year 
consumers price index reflecting the refal purcliasing power of the 
gross wages. 

(4) Establishing economic benefits to society often involves an'' 
estimation of the future earnings of the- graduates . No estimates 

of the future gross ^wages to be earned by the "graduates of 

<• 

vocational programs will be perfect.** This is due to the fact 

that future gross wages earned by workers .depend upon 

a host of factors - some of wliicli w^ere discussed above, fj^e 

problem of estimating the future earnings of workers could be handled 

by probablistic estimates by a jury of experts in the area of 

wage compensation. 

(5) Tlie future \;ages earned by graduates of a vocational program 
may be due to motivational factors. It may be hard to measure 
future motivation pattenk of graduates of vocational programs 

- and their impact uj^on their wages. 

(6) The economic benefits to society of certain vocational progranis / 
like iiomemaking m^iy'be underestimated due to tlie fact that these 
skills are not marketed. Tliere may also be a considerable amount 

of non-market production by the graduates of such programs as 



auto-rcpnivs, carpentry, etc. /Yl^o best way of handling such • 
programs is^^to use cost- effectiveness cost-utility analysis, 
rather thcUi cost-benefit analysis. The effectiveness or utility 
will include non-inarketed production of tlie graduates of sucli 
vocational programs. 

(7) It was mentioned in the preceding section D, tliat tlie determination 
of benefits involves the ^se of. control groups. Ideally a control 
group should come from the same population as an experimental group 
However, it may be difficult to match the two groups on a one-to- 
one basis using socio-economic-educational characteristics. 
Operationally a perfect matching is not possibles on all 

^characteristics. Even if a perfect matching was achieved on a 
one to one basis, different intervening variables may be operating 
during tlie treatment or education period of the experimental 
group. Tlie practical solution to tius problem is to select the 
experimental and qontrol groups before treatment and to, match the 
two groups on a one to one basis as best as one' can. 

(8) It may be a problem to select the proper interest rate to 
discount the future earnings of graduates of a vocational 
program. This problem was also discussed, in Chapter II in 
connection with the measurement of societal capital costs of 
vocational education programs*. Vne author believes that the 
interest rate used for discounting future earnings of 
woitkers should be the same as used for costing capital inputs. 

(9) Tlie problem of measuring the multiplier, displacement and vacuum 
effects of employment benefits to society was discussed in 
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section D-2, It was suggested to include multiplier effect, 
•but exclude displacement and vacuum effects in the bgnefits ' 
analysis, of vocational prognuiis. .Tliese suggestions were primarily 
based upon practicality, as displacement and vacuum 'effects 
are very hard to measure. 'Sie^ problem of measuring the multiplier 
effect of employment were also discussed briefly. 
There is a controversy regarding the' inclusioh of the multiplier effect 
on the employment of graduates of vocational programs. Some" economists 
believe that the multiplier effect should be included only if the benefit 
analysis has actual-out orientation; and it should be excluded if the benefit 
analysis has .^productive - capacity orientation, 2 n^e autlior agrees witlv 
t\A\iit^ vie^^ Since the manual has aii actual- output orientation, the 
inclusioi"^' of multiplier effect of emplo)nnent was suggested, 

(Jk discussion of some of the conceptual and methodological issues in 
establishing societal economic benefits of vocational programs will make 
the readers aware of some of the'problems^in this area. If the benefit- 
cost analyst makes some assumptions to overcome some of the above mentioned 
problems, these assumptions should be stated e^licitly; and also the 
assuijji^tipns should be in conformity with the real world situation, ; 

SU?-'MARY . ' ^^"^^'^^^ ' • ^ 

Tiiis chapter explainc'd tJie basic concepts and definitions as applied 

\ 

to societal benefits of vocational programs. Having established a prelimijiaay 
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See iiinar Iiardm, '^Benefit-Cost /\nalyse^ of. Occupational Training 
Programs: , A Comparison of Recent Studies'* in G,G.' Somea:s^aiid lv,D, \>ood 
(editorsO '^C^ost-Bcnefdt /\nalysis of t'ianpower Policies, K-bcee^ings of a 
North American Conterence", IndQstrial Relations Centre, Queens' bniyer- 
sity, Kijigstpn, Ontario)^ Cqnada, 1908, o,roi, 
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foundation of various^ concepts -of ssocietal benefits, a generalized pro- 
cedure for establishing the societal benefits of vocational education programs 
was discussed, lliese prei^cdurcs include identification of societal 
benefits, establishing units of measurements for identified' societal 
benefits, measuring societal benefits, aiiS analyzing data regarding 
societal beneiits. The. identified benefits were categorized into three . 
broad categories, muncly economic, soci-al -cultural, and poMtical, Tlie 
procedures for measuring societal benefits was restricted to economic 
benefits only, as the study was confined to societal cost-benefit study 
rather than societal cost -effectiveness or cost-utility analysis, llie ^ 
economic benefits to society as a result of vocational programs included, 
benefit to econom>% employment benefits, reduction! in welfare pa)Tnent 
benefits, equitable income dis'tribiition benefit, reduction in criine benefit 
mobility benefit, aiid intergeneration benefit. The procedures to measure 
the above mentioned economic benefits were illustrated with h>'pothetical 
examples, l^irtaaiy, some of tlie conceptual and methodological issues in 
establishing societal benefits of vocational programs were discussed to 
make the readers aware of some of tlie problems in this area. 
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1^ ^ Chapter IV 

ANALYSIS 01- SOCinm COSTS AND BliNTEFHS OF VOCATIONAL PROGRAM 
- INTRODUCTION ' ' . 

' llio establishing of societal costs and benefits of vocational and 
manpower progranis was discussed in Chapters II- and III respectively, TTie 
next step after collecting, the costs and benefits data of a vocational 
program is to analyze data related to societal costs and benefits of 
vocational programs. This chapter deals with the analysis of data 
related to costs and benefits. 

^ This chapter discusses different methods of analyzing data related 
to societal costs and benefits of vocational and manpower programs. The 
methods are illustrated with h)Tpothetical examples. The advantages 
^id disadvantages of each method have been discussed briefly. Finally, 
a comparison gmong various methods has been made. 
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A. Methods of Analyzing Societal Costs and Benefits of Vocational Programs 
Th6re are basically five methods of analyzing data related to societal 
costs and benefits of vocational programs. These methods aTe listed below: 

A. Present value of net benefits method 

B. Annual Value of net benefits method 

C. Rate of return method 

D. Benefit-cost ratio method 
£• ,Pay-back period method 

These methods have been described in the following sections. The 
procedural steps Used in applying the above mentioned methods have been 
illustrated by hypothetical examples. 
1. Present Value l^iethods . ^ * 

Under this me^thod, all the societal costs and benefits are discounted 
to find their present values at the time ^^^en the training program started. 
If the present value of the societal benefits exceeds the present value of 
societal costs, it indicates that society is getting more benefits as 
compared to the costs incurred, the net present value of benefits (obtained 
as a result of the difference between the present value of benefits and 
present value of costs) represents the present value of the net benefits 
of a vocational program. The jirecedures involved in using this method are 
illustfatedy by, a hypothetical example. 
Example 1 (Present Value Method). 

A two-year vocational program in TciChine Shop was costed to determine' the 
societal costs per student. The cost data collected is shoun on the next 
page, 
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First year societal costs : I ' 

1. Direct Costs of Instruction (Faculty/ equipment, space, supplies) = $1,100 

2. Supervision at departmental level /cost per contact hour fl^nerated 

X contact hours in the program) ($1.50 k 60) - / $ 90 

3. Administrative costs at school level (cost per contact hour generated 

X contact hours in the program) = ($2.00 x 60) = . . $ 120 

4- Administrative costs at the district level (cost per contact hour 

generated x contact hours in the program) =-($1.00 x 60) = $ 60 

5. Administrative cost at 'the state level (yearly administrative costs 

f number of full-time, equivalent students) = ($3,000,000 * 60,000) = $ 50 

6. Administrative costs at the federal level (yearly administrative 
costs f number of full-time equivalent students in the nation) =? 
^120,000,000 f 60,000) = $ 40 

7. Guidance and Counseling Services (yearly guidance and counseling 
costs f number of full-time equivalent students in the school) = 
($50,000 f 6000) = / " $ S 

8. Library Services (yearly library costs f number of full-time equiva- 

lent students in the school) = ($120,000 * 60,000) = $ 2 

9. ^Student Services (Housing, Parking, etc) (yearly student services 

costs f number of full-time equivalent students in the school) = 

($600,00 - 60,000) = ' $ 10 

10. Other Services (Registration, audiovisual, financial aids, etc.) 
(yearly other ser/i^es costs f number of full-time equivalent stu- 
dents in the school) = ($1,380,000 * 60,000) = $ 23 

, Total direct and indirect costs for first year. $1,500 



The societal opportunity costs per student for the first year were 
calculated as shoim below: 

11. Student Opportunity costs (enrolled in school and as such not 

working) = \^ $3,997 

12. Sales Tax lost (yearly sales tax lost on purchases ^ number of 

full time equivalent students in school) = ($12,000 f 6,000) = $ 2 

13. Propoerty tax lost (yearly property tax lost f number of full time 
equivalent students in school) = ($6000 f 6000) = $ 1 



Total societal opportunity costs = $4,000 



Total societal direct, indirect and opportunity costs per 

student = ($1,500 + 4,000) = ' $5,500 
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The costs per student during the second year of the Machine Shop 
program without a detailed breakdown are given below: 
Direct and indirect costs of instruction $1,600 
Societal opportunity costs $5,000 
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Total Costs ' $6,600 

The data regarding societal benefits per student as a result of the 
Machine shop program were also collected and arc discussed below: 

. (1) The expcriiiiental group consitiuting of 100 graduates of the ^ | 
Fiachine Shop program was to be compared with a^ control group of 
of 100 persons. The control group had r:X)re or less th'e same 
c'naractcristics as the exi:)erimental group prior to starting 
the training program. However, the control group did not 
attend tlie post- secondary macliine shop program ^ind started 
working in business and industr>' after graduation from 
secondaiy schools. 

(2) The average gross wages earned by the experimental group during the 
Hrst year of employment were S4 per iiour, and the raise in gross 
wages per hour was 30^: in the succeeding years. Tliijs, the ^iachine 
Shop graduates earned $4.30 per hour during the second year, $4,60 
per \mxY durrne the third year, and on, 

ivic cxv'eragc gi-oss wages eariicd by the coiitrol group were $2 
ix^r iioar iIjrLi^ tiie firsi yoar ox enuucyniont, and tne raisoJ.n orn<;<; 
wages eanicli by the control group were ^12. 50 during the second year, 
$3.00 per hour during the third year, a!id so on. 
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(3) The Guiploynient. VjDcord of tlie cx])crimental group over the 6 year period 
was; a§ .shoil-n below: 

Numljier of grjaduates Total years of eniplo\-}nent. out of 6 years 



•nie 



80 '6 
10 5 
10 . . 4 



3mplo)'ment re'cord of the control group over the 6 yeSrs was as 
as""shom below: 

Number of graduates Total years of emploNTnent out of 6 years 

50 • ■ 8 

20 . . 7 

10 6 ■ . 

20 5 

(4) Oit of a total of 100 students in the experimental group, 10 were on 
the welfare roll. The average payment including food stamps" amounted 
to $450 per month, or $5,400 per, year. Tliis pa)'ment was stopped as 

a result of their employment. The welfare students of the experimental 
group were able to hold their jobs for the entire 6 years. 

The control group also had 10 persons. on wlefare out of a total 
of 100. Tlie employment records of this group were different. Out 
of a total of 10 persons, five were able to hold jobs for^6 years, and 
the otlier five were able to hold jobs for 5 years. l\Tienever they ' 
were not employed, they went back on the welfare roll. 

(5) Tlie data regarding crimes involving monetary losses to the society were 
also collected for the experimental and control group for 8 years. 
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Experimental Group 



'lype of , Crimes Nfmnber pf Crimes/Year 



i 



- c 




Con 


:rol Group 



15 
10 
5 



Type of Irimes Number of Crimes/Year 



A 
B 
C 
D 



20 
15 
10 
5 



Average 'Societal Loss per Crime 

$500 
' $2000 
$2500 



Average Societal Loss per Crime 

$500 
$2000 
$2500 
$5000 



Find the present values, of the societal costs and societal benefits per 
student of the machine sliop program from the above data. Wiake necessaiy 
assumptions whenever the above data are considered as inadequate. Find 
the net present value of societal benefits. The societal time value of 
money is 5 percent compounded yearly. 
Solution to Example 1 . , 

The societal costs of the experimental group (direct, indirect, and 
opportunity costs) during years' 1 and 2 could be sho^sTi on a cash flow diagram 
which is a device of indicating the outflow (societal costs), and inflows 
(societal benefits) of money. The basic assumi)tion underlying the casli flow 
diagrams is that the costs or benefits for a period are treated 'as the 
period end costs or benefits. The period depends upon the compounding 
fdctor associated withthe societal time value of money. For example, if 
the societal time value of money is 5 percent compounded yearly , the period 
is a year; if the societal time value of money is 5 percent compounded 
quarterly , the period is a quarter or 3 months, and so on. 
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The societal time value of money in our .example was 5 percent comix)unded 
yearly; So the period for our cash flow diagram will be a year. The 
societal costs of thCinnchine shop program per student (direct, indirect) 
and opportunity) were $5,500 during year 1 and $6,600 during year 2. The 
' cash flow diagrahi will look as shown below. 

• * 

$-5,500 $-6,600 

0 1 2 ' 

Tlic -^ero on the above cash flow diagram represents the present (nowO ; 
r represents the end of year 1 and 2 represents the end of year 2, and so on. 
It should be noted that the societal costjs of $5,500 were incurred through- 
out the year from time period 0 to 1. They are^ assumed to have been spent 
at the end of year 1. Similarly, $6,600 were incurred throughout year 2 
(frofn year 1 to year 2). It is again assumed that this amount of $6,600 
was spent at the end of year 2 rather than throughout the .year. It will 
also be noted that $5,500 and $6,600 have been shown as minus figures. This 
is done to keep societal costs seperated from societal l^enefits which 
subsequently will be expressed, with plus figures. 

The present value of societal costs at time period 0, or now, could 

be computed by multiplying the year end societal costs by present worth 

fomulas at 5 percent for year l' and 2 respectively. Tlus is sho\m below: 

Year Societal Costs Present Worth Factor Present Value of 

at 5^ Compounded Yearly Societal Costs at Time 

Period 0 

1 $5,500 ^ .9524 $5,238.20 

2 $6,600 .9070 $ 5,986.20 ^ 
Total Present Value of societal coSts per student $11,224.40 

The present value of societal costs of the machine shop program at 5 
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percent compounded yearly comes out as $11,224.40. UTiat does it mean? It 
implies that at time period zero, or now, the societal costs are equal to 
$11,224.40. In other words, spending of $11,224.40 now is equivalent to 
spending $5,500 and $6,600 at the end of years 1 and 2 respectively, if 
the societal time value of money was 5 ^percent. Tlie calculation of the 
present value of the societal costs was an easy 'task, as these were spelled 
out explicitly in the example. ^ The calculation of the present value of 
societal benefits will involve some more work, as the data regarding such 
benefits have not been stated JX'plicity. Hie procedures of establishing 
the societal benefits from the data in the example are discussed below. 

(1) Calculation of benefit to the economy as a result of the macliine 
shop program . Tlie emi^lbyr.ient and gross wages data for tlie exper- 
irix^ntal and control groups could le used to calculate the benefit to 
tlie economy a§ a result of raachine shop programs. Hiis is siioun below 
The emplo>Tnent record data for the experimental and control groups 
indicate that the members of the ex'perimental group were able to hold 
jobs longer than the members of control groups. Thus^ the economy 
benefitted due to the macliine shop graduates working over a longer time 
period. 

The benefit to the economy due to the macliine shop program could be 
calculated, during various years by finding the incremental or extra gross 
earnings of the machine siiop graduates (e\^X)rimental grouj)) over the gross 
earnini^s of the control group. Tlie gross wages earned by the cxi)erimental 
and control g\*oups during years 1 to 8 could be calculated by multiplying 
the annual gross wage data with the employment data which is reproduced in 
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Tables 4-1 ;ind 4 -2 ''below. 



TABLE 4-1 
Experimental Groui) Employment Data 



Number of members of experimental group 
(D- 


Years of emjjloyment out of 6 years 
■(2) . • 


80 


6 


10 


5 


10 • 


4 



TABLE 4-2 
Control Group Employment Data 



Number of members of control group Years of employment out of 6 years 



50 8 

20 .7 

10 6 

20 5 



One of the shortcomings of the data in Tables 4-1 and 4-2 is that it 
does not indicate the period of unemployment of the members of exjoerimental 
and control groups. So some assumption will have to be made regarding the 
period of unemplo>'ment. Let us assume that the period of unemployment 
occurred during tlie last years. As an example, if a person was employed 
for 5 years, it is assumed that lie was unemployed for 3 years from year 6 
to year 8. -. * ' 



140 



The average gross wages per hour of the experimental and control groups 
have been shorn in Table 4-3 below. 

TABLE 4o 

Gross Wages Earned Per Hour By Experimental and Control Groups 



Group 




Gross Wages Per Hour Earned During Years 




1 


2 3 4 5 6 7 8 



Experimental ($) ' - - 4,00 4.30 4,60 4,90~ 5.20 5.50 
Control ($) 2,00 2.50 3,00 3,50 4.00" 4.50 5.00 5.50 

Difference ($) (.32.00 (-)2. 50 1,00 1^0 .60 ,40 .20 0 

The gross wages data of tlie experimental arid control" group will 
indicate that the n^chinc shop graduates (experimental group) did not earn 
any income during years 1 and 2 since they were in the training program. 
Tlie members of the experimental group started with a wage rate of $4.00 
per hour and received a raise of 30^ per hour. The control group received 
$2.00 per hour during the first year of their emi:»lo>Tiient and due to their 
on-the-job cx-pericnce and training received a raise of 50? per hour. It Vill be 
noted that the income of the ejqperiiuental aiid control group was equalized by 
the end of S years from the start of the machine shop procram. 

The annual gross 'wages earjied by the exi)erimental and control groups 
could be calculated by assujiiing that they worked 40 liours a week for 50 
weeks in a year or 2000 hour$ in a year, Tliis is shown in Table 4-4 on 
the following page, 

116 ~~ 

141 



TABU: 4-4 " 

Gross Ifagos Earned Per^Year By Expcrijiicntal and Contol Cjroups 



Group > Gross Wages Earned During Years 



ft 1234-5678 

Experimental ($,). '- ■'- 8,000 8,600 9,200 8.800 10,400 11,000 
Control ($) ' 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 
Difference ($) (.)4^oOO05,OOO 2,000 1,600 1,200 1,800 400 ' 0 

the total gross wages earned by the ex-perimental and control groups . 
during various years could be found by multiplying the number of employed 
workers belonging to a group with the wage rate of the group during their 
years of employment. The total gross wages earned by the exmperimental, 
group are shorn in Table 4-5. 

TABLE" 4-5 



Total Gross Earnings of Experimental Group 



Year total Gross Wages Earned During Years of Employment 

3 '• 

80 Employed During 10 Employed 10 Employed Total Earnings 

Years 3 to 8 During Years During Years During Year 

3 to 7 3 to 6 

CD (2) . (3) ■ (4) (5) 



-'I 










2 










3 


640,000 


80,00i0 


80,000 


800,000 


4 


688,000 


86,000 


86,000 


860,000 


5 


736 ,"000 


92,000 


92,000 , 


920,000 


6 • 


784,000 


98,000 


98,000 


980,000 


7 


832,000 


104,000 




936,000 


8 


880,000 






880,00.0 


TOTAL, 


4,560,000 


460,000 


356,000 


5,376,000 
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'Hie data in columns (2) „ (3)* and (4) of Tab Icu-fb^, were obtained by . 
multiplying tlie annual gross wage data by the number of people during tlie 
year. Column (50 is equal to the total of columns (2) , C^', and (4) and 
represents tlie total gross earnings by the experimental grouj^ during the 
year. * : -/ 

The total gross earnings by the control group were calculated the 
same way- and are shouTi in Table 4-6.> 

9 » I 

r * 

TABLE 4-6 - - . 

• '^Total Gross Eamings of Control Group 



r 

Year 


Total Gross Wages Earned During Year^ of Employment ' 


50 Employed 
During Years 
1 to 8 ^ 


> 20 Employed o 
During Years , 
I'to 7 


lO Employed 
During Years 
1 to 6 


20 Employed 
l5uVing Years- 
1 to 5 


Total 
Earnings 
During Year 


1 
2 
3 
4 
5 
6 
7 
8 


1 

$200,000 
250,000 
300,000 
350,000 
400,000 
450,000 
500,000 
550,000 


$ 80,000 
100,000 
120,000" 
140,000 
160,000 
180,000 
200,000 


$40,000 
50,000 
60,000 
70,000 
80,000 
90,000 


$ 80,000 
100,tfOO 
120,000 - 
■ ' 140,000 

.160,000 


$400,000 

500,000 

600,000 

700,000 
; 800,000 

720,000 

700,000 

550,000 ■ 




i.3,000,000 


, $980,000 


$390,000 


$600,000 


$4,970,000 



The extra gross income earned by the exi^erimental group as compared to 
* . . 

the income earned by the control group during years 1 to 8 represent tlie 
benefit to the economy and is shorn in Table 4-7 on the following page- 

s 
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TA15LE 4-7 

Difference Between the Experijuental and Control- Groups Earnings 

^ 



Year 


Total Gfoss Wage 


s named During Year 


Extra Gross 
Earnings of 
Exiieriniental 
Group 

C4) 


'Extra Gross Earnings 
Per Graduate of 
Exi^erimental Group 

(5) 


(1) 


By Experimental 
Group ■ 

(2) 


By Control 
Group 

(3) 


1 

■ 2 
3 
4 
5 
6 
7 

8 . 


800,000 
860,000 
920,000 
980,000 
936,000 
• 880,000 


$ 400,000 
500,000 
600,000 " 
700,000 
800,000 
720,000 ' 
700,000 
55Q,000 


S(-KOO,000 . 
(-)500,000 
200,000 . 
160,000 
120,000 
• 260,000 
236,000 , 
330,000 


$B 4,000 / 

' B 5,000 • ■ 

.2,000 

i,6do 

1,200 

2,600 ' 

2,'360 ^ ■ , 

3,300 

• 


TOTAl, 


$5,376,000 ^ , 


$4,970,000 


$ 406'ioOO 


$ 4-, 060 , 



Tlius, .Table .4-7 above gives the benefit to the economy. The data 
regarding extra gross earnings per graduate of -the machi:ie shoo pro- ram are 
shown in toluirai (5) and were obtained by dividing tlie figures of column (4) 
by 100, as the siz.e of the exiDcrimental group was 100." It should also be 
pointed out that the negative benefits of $4,000 and' $5,000 ^during years ' 
1 and 2 respectively were treated as so^etal opportunity costs, and are 
already Included in the societal costs. Hie benefit analysis done subse- 
quently will, ignore these minus figures of $4,000 and" $5,000. 

Societal benefits due to reduction in welfare payment , flicre 
were ten persons each in^ the ex-periinental ami groups who wore on 

••' welfare at tlie .time the machine shop prograi:i started. It will, he 
i . * ' . 

, correct to assume. that the experimental group received $54,000 

(VS,400 X 10) duriftg their ti-ainlng program or dui'ing years 1 aiid 2. 
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The coiitro] group wcHarc recipients received welfare pa)iiieiits during 
their periods of^uneiiiplo>iiicjit. Five ivere unemployed for '3 years [during 
years 6, to 8) , and ^anothey' 5 Kcre unemployed for 4 years (during years 
5 to 8). Tliey received welfare pa)i!ients 'during their periods of unemploy- 
ment. The welfare pa)nnents madi; to tlie experimental and control groups 
during years 1 to 8 are shown in Tabl.e 4-8 below.. 









TABLE 4-8 

V 






Year 


Jfclfare PaN^aieot^Rctelvcd By 


{ 
j 

; Extra Paments To 
Conti'ol GrOTjq^s 


Extra Pa)inent To 
Control Group Per 
Student 


J 

ft 


• 


Expjavimental 
Group 


Control 
Group 




(1) 


; (2) . 


(3) * 


(4) 


(5). . 
* 




* 1 

,2 
»3 


$54, OOP 
54., 000 

* ~ 


$ - 


■ 

$(-)54,000 
* (-)54j000 ' 


' '$(-) 540 

(-) 540 , 




■ 4 

r 

0 

6 
7 
8 




27,'OOG 
^4,000 
54,000 
54,000 


27,000 
54,000 . 
54,000 
54,000 


270 
540 
540 
540 




rOTAL . 


$108,000 


$189,000 


$ 81,000 


810 



Colinnn {2) of Table 4-8 indicates the welfare payment of 554,^000 to^jnachinc 
shop students during years 1 and 2 or the time of tlieir training. Column 
(3) indicates the welfare pja>Tiients to tlie control" group during t.heiv period 
of unemployment. It has been stated that 5 were Lmeniploycd for, 4 years- 
and anotiicr S for 5 years, whicli could bo interpreted as 10 being .unemployed 
for the last 3 years (years 6 to 3) and another 5 during yeaVs 4. ColiUiCi 
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••(4) shows tlie cxtrn wcirarc pa>iiicnt.s made to tlie cojitrojj' group. Tlie figures 
in column (4) were obtained by substracting the figur^ of column (2) from 
frcsn the figures of columi (5). Column (5) iiidicates the extra welfar-e 
pa>Tnent per the total number of 100 included in- the exijerimental group. Tlie 
figures in colunui (5) were arrivSd at by di\^ing the figures' of column. 
(4) by 100. The minus figures of $540 du^ng years l.and 2 could be treated 
either as societal costs or disbencfit^. If this figure of (-)$540 is 
treated as societal costs, it should not be included in the benefit 
ajialysis. Similarly, if (-)$540'are treated as disbenefits, these should 
not be included as societal costs. 

Since our societal costs did not include average transfer pa>'ment of 
$540 to tlie trainea, the will subsequently be ;Lncluded in the benefit 
analysis. ' 

(5) Societal benefits, due to "reduction in crir.V3 . annual societal 
costs for tlie criiv,es committed by the exnieriii^ental ipxi control 
gixjups couiu ue xouuu uy muiLipiyiiig cue .lujiioer of critics of 
different ;cypes with the average" loss to society in dollars per 
crinie. Tliis is shouTi bclpw in Taple 4-9. 

TABLE 4-9 ^ 

^ 

iXnnual Societal Losses Due to Critics By liqierimental and Control Groups 



Crime 
0) 


No Crimes 
Per Year 

C2) 


Average Societal 
l^ss Per Crime 

f3) 


Total 

Societal 

Loss 

f4)=f2)xf3^ 


X'o Crimes 
Per Year 

i 

i' (S) 

1 


Average 
Societal 
Loss Per 
Crime 


Total 

Societal 

Loss 

a) = (5)x(6) 


A 
B 
C 
D 


15 
10 
5 


$ 500 
■2,000 
2,500 
5,000 


$ 7,500 
20,000 
12,500 


20 
15 
10 
5 


$ 500 
2,000 
2,500 
5,000 


$10,000 
50,000 
25,000 
25,000 


TOTAL 


oO 




540,000 


50 




.'S90,000 
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'Jl)e total annual Ipsscs- to society due to crjiuos coiiimiitcti by tliQ 
control group arc $90,000; the Ios.sgs by the experimental ^roup ajnount to 
$40,000. Therefore, it "may be concluded that society oains .VSO,000 
•^per year due to vocational education programs, assuming that other social, 
econqmic, and cultural factors responsible lor tlie- perpetration of 
crimes operated alike for t]ie experimental and control group. Tlie armual 
benefits to society per student as a result of crijiic r^^duction will be 
§500' ($50,000 i 100} during years 1 to 8, ' ' ' 

We cdii how add tb.e societal benefits to economy, reducti.on in welfare 
payments ant! crime rates. This has been done in Table 4-10. 



Year 



1 

2 
3 
4 
5 

6, 

7 

8 



TOTAl, 



TABLE 4-10 - ^ ' ■ ' r 
Societal Belief i:ts . Due- -£o MacJune Shop Program Per Student 



Benefit to Economy 
Per Student 



$ 



_A 
-* 

2,000' 
1,600 
1,200 
.Z.,600 
2,360 
3,300 



$13,060 



Benefit HiJC to 
Reductior. in' 
Welfare Payment 



$ 540 
(-)540 



270 
540 
540 
540 



l^ensfit Due to 
Reduction in 
Crime 



$ 810 



500 
500 
500 
500 
500 
500 
500 
500 



147000" 



Total Societal 
Benefits 



(-).$ 40 
(-3$ 40 
2,500 
2,100 
1,970 
3.640 
3; 400 
4,340 



Tl7,870 



Tlie societal costs and benefits of the " 

be slpwi on the cash flow diagrajn as shou-n below. 



vSocietal Benefits ($) -40 
Societal Costs 

0 

•/• 



-40 



($)-5,500 -6,600 
I I I . 



2,500 2,100 1,970 3,640 3,400 4,34,0 

6 



-I- 



7/8 

/ 
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I The present vnlucs of the societnl costs during years' 1 and 2 were 
calculated earlier at a 5 percent isitei-cst rate and were foimu as $11,224 
(after rouijding to the closest dollar) . , , " 

• The present \'alues of the societal benefits during years 1 to 8 could 
be found by discounting societal benefits durinii years 1 to 8 at 5 percent 
interest tqx^ ccinpounded yearly, TJiis has been done in Table 4-11 below. 



TABLH 4-n 

Present Values of vSocietal Benefits of Machine Shop Program 



Year 
(1) 


i - 

Societal Belief its 
Per Studnnt ' 
(2) - 

* 


Present Kortli Factor 
at 51 

(3) • 


Present, Value 
(4) 


] 

n 
c 

: 3 

4 
5 

6 • ' 

7 
8 


% -40 
. -40 
2,500 
2.100 . 
1,970 
3,640 
3,400 
4,340 


.9524 
.9070 
- .8638 
.8227 
.7835 
■ .7462 ■ 
.7107 
.6763 


$(-). 38.10 ' 
(-) 36.28" 
2,159.50 
1,727.67 
1,543.50 
2,716.17 
2,416.38 
2,937.21 


TOTf\L 


$17,870 

1 




$13,426.05 
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The present values of tlie societal benefits of a inacninc sliop program 
per student come out as $13,426 (after rounding). Wiat does this mean? 
The concept of present value \<as exi^lained earlier. The oxi^lanation i-s 

offered once again in order to reinforce the ujider lying.. idea, behind 

i * 
present value concept. Ilie total present value of societal benefits 

ajnounting to $15,426 are equivxilent to tlie benefits of $(-)40 during years 

one and two, $2,500 during year 5, and so on. The two series of societal 

benefits (one being' $15,426 ajid the other being $-40 during years one 

and tu'o, $2,500 during year 5 and so on)- are substitiitable at 5 percent 

interest rate comix)unded yearly only. However, these two series 



are not equivalent at any otlier interest rate except 5 percent compounded 

annually. ' ^ ) 

Having calculated tlie present values of the societal costs and benefits, 

we are now read) to apply tlie presei^t value method of analysis of data 

on costs and benefits, lliis is done by calculating the net present values 

of the societal benefits as shown belbw: ^ 

Present value of the societal benefits of machine shop program 
per student = $15,426 
Present value of the societal costs of machine shop program 
\>0Y student = $ 11,224 
Net present value of the societal benefits of machine sliop program 
per situdent = . $ 2,202 

Tlie net present value of tlie societal benefits of the machine shop 

program per student comes out as $2,262. This indicates that at tijne 

period zero, or now, society stands to gain $2,202 per student after 

meeting the societal costs incurred during years 1 and 2. Since the net 
present value of societal benefits came out as. a plus figure, it could be 
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concluded that economically^ the machine shoj; program Is a sound program. 

It is possible to liave negative net societal benefits of a vocational 
prograjn. The significance of negative net societal benefits is that the 
present value of societal costs exceeds Uie present value of societal 
benefits. Such a progriun giving negative net societal benefits could not, 
be justified on economic grounds. However, programs liaving negative 
present values of societal benefits could be justified on non-economic 
grounds, since economic criteria are not the only criteria in the justi- 
fication of certain prograjns like homemaking. ^ * 
Comiients on lixnmple 1 

The societal costs for the rachine siiop program during year 1 \\iere 
given in some detail. The main reason for tnis was to point out tliat a 
different basis could be used for allocating joint costs. It will be noted 
that aoKunistrative costs at the departmental, school, and district 
levels .were allocated' on the basis of the contact liours generated; the 
administrative co5ts at the district, state and federal levels were 
allocated on the basis of full time equivalent students, l\nat are the 
best bases for allocating joint costs? Tliis question was also raised 
earlier in Chapter 2. It was stated that there are no specific answers 
to this question. 'Costing of educational .prograjns is an art rather than 
a science, especially when it comes to allocating joint indirect costs. 
However, it is important that all tlie districts in V/isconsin should have 
unifoiTii procedures of costing. Sjch procedures should be mutually agreed 
upon by tlie parties involved. 

'llic experimental and control groups were set up in the example prior 
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to the Stan of tiie tniining program, ^bst of the cost-hcncfit studies 
select a control group after tlie })rograms have terminated. Hie selection 
of tlie pst-facto conti'ol «roup introduces bias in the study and should be 
avoided, * . ' 

The matching of the members of experimental and control groups on a 
one-to-one basis often poses a serious problem. This has already been 
discussed at lehgtli in Chapters II and III,- It was' suggested tliat the 
matching of the two groups based on social, economic, aiid educational 
characteristics should be dbne as much as is allowed in. a given situation, 

C^e problem associated witli tlie benefit analysis is to determine the 
time period ovx3r which the societal benefits from 'vocational programs should be 
included in the study, Tlie data in the ^example were mani) ulated by giving 
a larger raise of 50 cents per hour to tiie control group aiid 30 cents per hour to 
the experimental group, Tliis resulted in the equalization of their gross 
earnings at the end of ^-years, Tlius, the study period was limited to 
8 years, wliich included 2 years of training and 6 years of employment for 
the madiine shop program students. Does this actually jiappen in life? Tlie 
author believes that it may^ but the actual period of equalization is normally 
longer tiian o years. * 

Some assiunptions were made regarding the employment of the ex^^eri- 
mental and coiitrol groups. It was assumed that the unemployment of the 
exi)erimental and control groups occurred during tlie last years of the total 8 
years. Two ])urpose of making such an assimi))tion was that even in real 
lift? all the data required to concmct bene Tit analysis may not be available, 
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As such, the nniHyst will be called upon to nuike valid iLssiunptions confoming 
to real life situations/ The assumptions made by the analyst should be 
-realistic and spelled out explicitly. 

'Die present values of societal costs and benefits wore computed at 
S percent interest rate compounded annually. In connection with this, it 
should be pointed out that realistic social in^torcst rates nust be used in 
discounting. If too low interest ratds are used in discoiuiting societil 
costs and benefits, it results in liigh net , societal benefits due to voca- 
"TibnaT~pfogf^^ ^ 
initial years and the societal benefits accrue for sevei^al years after the 
graduation of students. Since th.e present worth factor fonnula at the 
lower interest rate have higher values as compared to the pi*sent worth 
factor at higher interest rates, the societal costs incurred during one or 
t\<o years ai-e multiplied by higher numbers, the societal benefits also are 
multiplied by higher numbers but over several years, llie net result is to 
increase tlie present value of the soci.etal benefits proportionately more 
than the present value of the societal costs at lower interest rates. To 
give an example, the present value of the societal benefits at 4 percent 
compounded yearly came out as $14,192.87. The present value of the societal 
costs at the same 4 percent interest came to $11,590.61. Thus, at 4 percent 
interest rate compounded annually, the net societal benefits came out as 

! 

$2,802.26 ($14,192.87) - ($11,590.61). It will be recalled that at 5 percent 
inlcrcsl rate, the net societal benefits were found as $2,202 earlier. Thus, 
the lowering of interest rate by 1 percent (from 5 i)e)-ccnt to 4 percent) 
increased tho net societal benefits by approximately $600 ]>cy student. 'Hie 
reverse happens when high social interest rates are^iiscd. 
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The cxinnplc ignored the mult Holier ef fect of the e«!plo)inent. This 
was done to keep the example rather simple. ' . 

llie present value of the net societal henefi'ts of the vocational 
programs represent such benefits at time period zero, llie infoniuition 
given by the present value of tlie net societal benefits could be misleading 
unless the years durijig whicli societal costs are incurred and tlie years 
during Khicli societal benefits accme are also .spelled out. In order to 
remedy this situation, aiiotlier metliod called annual value of net benefit? 
is used. This method is discussed below. 
"B i\nnual Value of Net BenefitsTlcthods ^ ^ ^ ~ 

Under this method, ail" the societal costs and benefits are distributed 
equally pver the study period. 'Hie difference between tiie aamual societal 
benefits and aiuiual societal costs gives the annual net societal benefits 
:of a Vocational program. If tiiq. annual societal benefits are more than ti\e 
annual societal costs, it indicates that society is getting more 
benefits annually as compared to the annual societal costs. Tlie procedures 
involved in using thi§ method are explained by the data of example 1 dis- 
cussed earlier in connection with the present value method. 
Solution to Example 1 (Annual Net Benefits Method) . 

It will be recalled that 'the societal costs and benefits of machine 
shofj^rogram were computed during years 1 to 8 and showii on the cash flow 
diagram as below: 

Societal Benefits ($) -40 -40 -2,500 2,100 1,9VD 3,640 3,400 4,540 
Societal Costs f$) -5,5.00 -6,600 
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The .-lim of the .•inminl value net benefits is to distribute societal 
costs and benefits ei|uallx over 8- years. This is achieved by multiplying 
the present values of tlie societal costs and benefits by capital recovery 
, factor at the appropriate interest rate, llie use' of the capital recovery, 
•factor in costing capital assets like buildings ajid equipment \<as also 
discussed earlier in Ciiapter II in connection uith the costing of the space 
and equipment inputs. 

Tlia -present -v.-a-ues of tlie societal costs of $5,500 and $6,600 during -- 

years 1 and 2 at 5 percent interest rate conpounded yearly Kas found 

earlier as $11,224.40. The annual societal costs of tlie machine shop 

program per student durijig years 1 to 8 Kill be calculated as shorn below. 

i\nnual Societal Costs Per Student = (Present Value of Societal Costs) x 

.(Capital Recovery Factor at Appropriate 
Interest Rate <a\d Time Period) 

Tlie annual societal costs per student ajiiountijig to $1756.64 were 
calculated by multiplying the present value of the societal costs at ' 
$11,224.40 by oipital recover)' factor at 5 percent m\d 8< years. The reason 
for using 5 percent interest rate was that the s;^e rate was used for 
calculatijig the present value of the societal costs. Tne reason for using ' 
8 years was that the societal costs were intended, to be distributed equally 
during years 1 to 8. 

llie significance of 'the annual societal costs could be explained as 
follows. Supposing society were to borrow $11, 2-24. 40 at time period zero 

< 

at 5 percujit rate and with the intention of paying the money borrowed in 
equal year end payments from year 1 to yeaj- 8, ,the annual i)a)iiient on such 
a loan will come to $1736.04. At the end of 8 years the whole lorn , 
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including tlic interest, will be paid back, if an annual pa>Trient of $1756.64 
u^s made to tlie lender. Tlius, it Could be said that the machine shop program 

is costing the society annually $1736.64 from year 1 to year 8. ^ 

Tlie present value of the societal benefits was also calculated earlier 
at 5 percent and was found as $13,426.05. Tlie annual value of the societal 
benefits could be found by using tlie same procedures as were applied to 
societal costs. This is showm below:' ^ 

Annual Value of Societal Benefits = (Present Value of x (Capital Recover)" 

Societal Benefits) Factor at Appro- _ ' 

priatfe Interest 
' and Time Period) 

($13,426.05) X (.15472). = $2077.28 
Having calculated annual societal benefits and societal costs, we can find 
the next annual societal benefits due to a machine shop prggram per student 
as shown below: 

Annual value of societal benefits from macnine sho_p program per student=$2077.28 

Annual value of societal costs from nachine sliop program per student,.,. =$1756.64 

Net annual value of societal benefits fro^i iiacliine shop program per 

student ^"$340.64 
Thus, t]ie society net gain as a result of tiie machine shop program per 

student is approximately $341 (after rounding) during years 1 to 8. Tlie 

program can be justified economically, as the "annual societal gains are 

more than the annual societal costs. 

C Rate of Return ^Nlcthod ^ 

The third method of analyzing data related to societal costs and 

benefits is called rate of return metliod (sometimes also called as internal 

rate of return method). Rate of return is defined as that interest rate 
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at which the present value of the r.jt societal benefits is zero. Tlic 
application of this method is shown by the data of. exaiiiplc 1. 
• Solution I:xajiq)le 1 (Rate of Return yfethod) . 

Let us once again draw the cash flow diagram of the societal costs 
ajid benefits during years 1 to 8 for tlie machine shop program. This is 
shown below. 

Societal Benefits ($) -40 -40 2,500 2,100 1,970 3,640 3,400 4,540 
Societal Costs ($), -5,500 -6,600 

0 1 2 i 4 5 6 7 8-' 

We found earlier that at 5 i^ercent interest rate, the present value 
of the societal costs was $11,224.40; and die present value of the 
societal benefits was $13,426.05. Tlius, at 5 percent interest rate, the 
present value of net societal benefits of the machine shop program were $2,202. 

We.aiso said earlier that at 4 percent interest rate, the present value 
of the societal benefits and costs was $14,192.87 and $11,;590.61, respectively, 
thus giving a net societal benefit of approximately $2,802. 

• We defined rate of interest as that rate at wluch the net societal 
benefits arc equal to zero. Since at 5 percent interest rate. the' net 
societal benefits are $2, 202. and at 4 percent the net societal benefits 
are $2,802, the rate of return which inakes Het societal benefits equal to 
zero must be higher than 5 percent. This is due to the fact tliat in our 
case, lowering of interest rate from 5 percent to 4 percent increased the 
net societal benefits, and we want to reduce it to zero. Having concluded 
that the rate 6f return is more than 5 percent, the task of finding the 
interest rate requires a trial and error method. This is discussed below. 
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< Let us comi^ute tlic present values of tiic societal costs and benefits at a 

6 percent interest rate. This is shouii in Table 4-12 belovvH 

\ . TABLE 4-12 

Present Values of Societal Costs and Benefits 
. At 6 Percent Interest Rate Compounded Yearly 



Year 


Present V/orth 


Societal 


Present Value 


Societal 


Preser^t Value 


(1) 


Factor 


Costs 


Societal Costs 


Benefits 


Societal Beiiefits 


(2). 


(3) 


(4D=(2)x(3) 


(5) 


.(6)=(2)x(5) 


1 


< 

'.9434 


$5,500' 


$5,188; 70 


$ -40 


$H 37.-74 


2 * 


.8900, 


$6,600 


$5,874.00 


-40 


(-), 35.60 > 


3 


.8396 




2,500 


2,099.00 


4 


.7921- . 






2,i00 


. ' 1,663. .41 


5 


.7473 






1,970 . 


1^472.18 


6 


\7050 






3,640 


2,566.20 


7 


.6651 






3., 400 


2,261.34' 


8 


.6274 






4,340 


2,722.92 


TOTAL 






§11,062.70 




$12,711.71 



Since by using 6 percent, the .societal benefits exceed societal costs by 
.$1649.01 ($12,711.71 - 11,062.70), this indicates the rate of return is ' 
Still more than 6 percent. So let us try 8 percent. This is shown in Table 
4-13 on tlie following page. 
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TABU; 4-13 

Pre-sent Values of Societal Costs ajid Benefits At 8 Percent 
•Interest l^te Gomixjunded Yearly 



Y^ar 


Present 




IVortli 




Factor 


(1) 


' (2-) 


1 


.9259 


2 


.8573 


3 


.7938 


4 


.7350 


5 


.6806 


6 


.6302 


7 


.5835. 


■8 


.5403 


•TOTAL 





Societal Costs 
(5) ■ 



_^.,5iia.' 

$6,600 



Present Value 
Societal Costs 

C4) = (2)x(3), . 



-$5.,.092.-45- 
$5,658.19 



$10,7-50.63 



Societal 
Benefits 

(5) 



— ^$ 40 — 

- 40* 
2,500 

$ 2,1Q0 
1,970. 

. 3,640 
3,400 
4,340 




i'resen,t Val 



Societal BefiefitS 
'(6)=(2)x(5 



(-) 34.29 
1,984.-50 



$ 



1,543.50. 

1,340.78 

2,293.^3 

1,983.90 

2,344.90 



$ 11,420.18 



By using 8 percent interest rate, we get a net societal benefit of 
$669.55 (11,420.18 - 10,750.63). .This indicates the interest rate is 
still higher than 8 percent. It should be noted that the net societal, 
benefits are decreasing as the interest rate increases. Since we do not 
have the value of present worth factor at 9 percent, let us try 10 percent. 
Tliis is done in Table 4-14 on the followin- pa^e." 



0 • 



163 

158 



• ■• • ^^^^^^ 











, ■ 1 








/' 

n 

• 




r . . . * 

TABLl: 4-14 

Ik • . _ . 
Present Values of Societal Costs and Benefits At 10 Percent 
Interest Rate Comixjunded Yearly ' . ' 

1 






Year 


Present' '.Vortli 
Factor 


Societal 
Costs 


Present Values 
of Societal Costs 


Societal 
Benefits 


Present Values 
of Societal 
Benefits 






(1) 


(2) 


(3) 


C4)=(2)x<3) 


(5) 


(6)=(2)x(5) 


— r 




1 . 

2 

3 


.9091 
.8264 
\7513 

* 


$5,500 
$6 ,'600 


$5000.05 
5454.24 ' 


$- 40 
> 40 
2,500 


$ - 33.36 
33.06 
i;878.25 ■ 




< 


4 
5 

6 
7 

8 


.6830. 
:-6209" 
.5645 
.5132 
.4665 • 




1 


$2-,100 
i;970 
3,640 
3,400 
4,340 


$1,434.30 
1,233.18 
2,054.78 
1,744. g8 
2,024.61 


% 
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$10^454.29 / 


> 


$10,290,58 
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It will be seen from Table 4-14 tliat by using the 10 ijerccnt interest rate 
the present value of the societal benefit is less tlian the present value 
of the societal costs- In other wrds, the net societal benefits at 10 
percent were $(-)163.71. The net societal benefits at 8 i^rcent 
as computed in Table 4-13 earlier were $669, 55. Suininarizing, the 
8 percent ijiterest rate gives a positive dollar figure of net societal 
benefits and 10 percent gives a negative dollar figure. Since yc want 
the interest rate at which tlie present value of net societal benefits . 
is zero, we can find the required interest rate or rate of return by inter- 
plation. Tlie process of interpolation is shown and explained below by 
drawing a vertical line, . 



Interest Rate 


Net Societal Benefits (Present Values) 


8 percent — 


-$670 


10 percent — 


- 0 

- $-164 

1 



The vertical line has tu-o scales. On the left hand scale, we liavft denoted 

the interest rates. So, let us call the left hand side of tJie line iiiterest 

scale line. The right liand side represents the present values of not societal 

benefits corresponding to interest rates on the opposite scale. Let us 

call the right hand side net benefit scale. 

At 8 percent interest rate, the net societal benefits are $670; 

and at the 10 percent interest rate, the net societal benefits are $-164, 

Somewhere between $670 and $(-)164, we have zero net societal benefits. 
♦ 

Cur prOi/lcm is to find the interest rate which corresponds to zero net 
societal benefits. Tliis can be computed as shown on tlie following page. 
■'. • * 
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If the difference on the benefit scale is $834 ($670 - 164), the 
difference on the interest scale is. equal to 2 pcrccht (10-8)1 
If the difference on the benefit scale is $1, the difference on the 
! interest scale is equal to 2 percent divided by $834. (or .02 i- 834), 
which comes out as . 00002598 • " 
If the difference on the benefit scale is $ 0,/the difference on 
the. interest scale is .00002398 x ($67 0) , -^^icli comes out to .01606''i4 
or approximately 1.6 percent after rounding. ^-ITiis means that on the 

interest scale the distance l)etween 8 percent: (corresponding to 

I ' 

societal present vali^ of net benefits of $67 0) and the required 
interest rate (correspdiiding to societal present value of net benefits 
of $0) is 1.6 percent. So the required interest* rate is 9.6 percent 
(8 + 1.6). / 

The interpolation. of the rate of return could also liave been done 
by working on the other side of the scale at 10 percent and tlie corresponding 
net present value of societal benefits as $-164. Tliis is shown below. 

We already figured out that if the difference on the benefit scale 

is $1, the difference on the interest scale 'is .000023D8. If the difference 
on the benefit scale is $164, the difference on the interest scale is 
(.00002398) X (164) = .00595272 or approxiniately .004 (or four-tentlis of 
a ^percent). Thus, the required rate of return is once again 9.6 percent 
(10-. 4). It should be noted that wlien we operated on the lower end of ^ 
the Scale, we substracted tlie distance on; the interest line from the lowest 
extreme interest value. Mien we operated from the upper end of the 
intcarest scale, we added the distance to, the upiiermost interest value on 
the scale. 
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Interpretation of the tote or Rctuml 

The 9.6 percent rate of returnlndicates that society, by investing 
per student $5,500 during year 1 ani $6,600 during year 2 in the niadiine 
shop program is getting a rate of rj^turn of 9.6 percent. How could one use 
the conqjutod rate of return to justify aa educational program? Hie 
computed rate of return is compared witli the , 'societal time value of money. 
If the computed rates. is equal to or larger than tlie societal time value of 
money, tlie program is said to have passed the test_of rate of return 
criterion. Since in our example, the societal time value of money was 
S percent and the machine shop program is giving, a return of 9.6 percent 
(which is significantly larger than the societal time value) it could be . 
said that the machine shop program could be justified economically. If 
the societal time value of money was 10 perccent instead of 5 percent, 
tlie niachine shop program could not be justified economically. 
Dif ference Between Gross Rate of Return and Incremental Rate of Return 

Tlie gross rate of return represents the rate of return on the. total 
investment on an educational program. Tlie 9.6 percent rate of return 
computed earlier on the data of example 1 was the gross rate of return, as it 
, represented the return on the total societal costs incurred by society 
on the machine siiop program. 
, The incremental rate of return is tlie retum on tlie incremental invest- 

ment. Tlie procedures and applications of the incremental rate of return 

♦ 

are illustrated by the following examjile. 
Example 2 (Incremental Rate of Return)' 

The machine shop program discussed earlier and designated as 
Program A had the following cash flow diagram. 

Societal Benefits ($) -40 -40 2,500 2,100 1,970 3,6^0 3,400 ''.,540 

Societal Costs ($), -5,500 -6,600 

' 1 4- 1 f ^ 1 1 3 

• , 0 I 2 5 I 5 6j 8 
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us assume that the irachine ^hop program could be iniproved by having 
better instructors, equipment, and curriculum. As a result of improve- 
nients in the program, the societal costs and benefits during years 1 to 
• 8 are assiuned to increase. Tne casi) flow diagram of the iinproved prograju 
designated as Program B is given balow. 

Societal Benefit ($) -40 -40 3,000 2,500 2,200 4,600 3,900 4,500 

Societal Costs ($) 0,000 -7,200 

' 1 1 1 1 1 I • 

O'l 2 3 4 5 6-7 8 

Find tlie gross return on Program B. iUso, find the incremental rate of 
return on Program B as compared to Program A. Wiich program should be 
ijnplemented if tlie societal time value of money is 5 percent? 

Solution to Example 2 * 

Tlie gross rate of return on Program B was calculated using tlie same 
procedures as Program A. Tlie gross rate of return by hit and trial 
was found as 10-5 percent. 

Tlie incremental rate of return could be found by drawing another 
cash flow diagram which shows the incremental societal costs and benefits 
during years L to 8. This is showTi below: 
Incremental 

Societal Benefits ($) 500 600 230 360 500 160 * 

Incremental 

Societal Costs ($) (-)500 (-)600 

^ H i 1 1 \ 1 1 1 

0 1 2345678 

It may be appropriate to explain briefly the incremental cash flow 

diagram. During year 1, the societal costs on Program v\ were $5,500 ai:d for 

Program B were ^'6,000. Tiius, tlie societal incremental costs for Program 

B were $500 more than Program A during year 1. Similarly, tne incremental 

societal costs for Program B as compared to Program A arc $600 ($7,200 - 

6,600). 1 (53 
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The societal benefits for both programs during years 1 and 2 were 
$(-)40. for each year. Thus, there ^cere no incremental societal benefits 
from Program B as compared to Program A during years 1 and 2. . During year 
3, the societal benefits from Progi^m B and A were $3,000 aiad $2,500 • 
respectively. Thus, there was an incremental societal benefit of $500 
from Program B as compared to Program A. The incremental societal benefits 
from Program B as compared to Program A during years 4 to 8 were calculated 

Having drawn incremental cash flow diagrajns, we caji calculate the 
incremental rate of return by the hit and trial method. This was done, 
and the incremental rate of return was found as 21.94 percent. Tlais 
ijnplies that the incremental or extra societal costs of $500 during year 1 
and $600 during year 2 for Program B as compared to Program A, gives back 
to society a return of 21.94 percent- -which is more than the societal 
time value of money at 5 percent. Tlais implies tlaat society would be 
better off by implementing Program B rather than Program A as the extra 
or incremental costs give a return of 21.94 percent, which is much nigher 
than the societal time value of ''money at 5 percent. 

We could liave concluded Program B is better than Program A by comi>ar- 
ing the gross return on each of these programs. Program B had a gross 
return of 10.5 percent and Program A as 9.6 percent. However, tlus method 
of deciding by comparing gross returns on two alternative programs is not 
correct. Tlie correct procedure to use in deciding between two or more 
alternative programs is to use incremental rate of return analysis. Tlie 
procedural steps involved in using ijicremental rate of retum analysis . 
are listed on tie icllowing page: 

/ 
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(1) Rank various alternative programs according to tlie magnitude 

of the societal costs. The alternative whicii is least expensive 
is ranked as 1, the next expensive alternative is ranked as 2, 
and so on. 

(2) Fijid the gross rate of return on the least exi3ensive alternative 
which is ranked as 1. Compare it witli the societal time value 
of money. If the gross rate of return on ranked alternative 1 

^is equal to or more tliaa societal time value of money, this 
alternative is regarded as feasible. If the gross rate of 
^ r/5turn is less than societal time value of money, the alternative 
is not acceptable; in which case find the gross return on the 
next ranked alternative, until we hit an alterhative* program 
which is acceptable or which gives a rate or return equal to or 

more than the societal time value of money. 
I. \ - " . 

(5) Once an alternative is found which is acceptable (called a base 

plan), start using incremental return analysis on the next 
ranked expensive alternative. If the incremental rate of return 
°" expensive alternative is equal to or more than societal 

/ value of money, the next e.xpensive alterative becomes the base 

plan and is compared, with the next e.xpensive' alternative by usin? 
'' incremental rate of return analysis; 

If in the process of finding incremental rate of return on 
the next expensive alternative, it is found that the incremental ' - 
rate of return is less than the societal time value of money,,! 
the e-xpensive alternative is discarded and tiie base plan 
compared with the alternative ranked , next to the disc^t^ed jDl?y\.-'^ 

Thus, basically under tiio incremental rate of return incthod 
two altemariv2 plans are conipared at a time, and a decision is 

erIc 



made as to which alternative is better. Hie preferred alternative 
is then con^)ared witii the next raiiked alternative. By comparing 
two alternatives at a time, we are able to decide wliicli is the 
best plaiK . 

Coimients on Rate of Return Metliod 

It should be realized that the rate of return method is niore time 
consuming as compared to present value or annual value of net benefits 
methods. Tne main reason for this is the hit ana trial procedure used 
in calculating the gross or incremental rate of return. 

One of the advantages of using rate of return methods in ajialyzing 
societal costs and benefits of vpcational education programs is that they 
^^i^ly:::^^ out the concept of human capital. According to this 
concept the societal costs or investment in vocational education programs 
are like investment in hamarTbeings which give a return to the society. 
Tlie public and the legislature can be kept informed about the rate of returns 
on various vocational programs. This will help them realize the potential 
benefits that accure from the investment in vocational education programs, 
D. Benefit -Cost Ratio Method 

The fourth method of analyzing data related to societal benefits and 
costs is called benefit-cost ratio, method. Under this method a ratio 
is obtained by dividing present or annual value of societal benefits by 
tlie present or annual value of costs. If the ratio obtained is one or 
greater than one, it signifies that tlie vocational program is a good 
program. If the benefit-cost ratio for a program comes out as less than 
one, it signifies that economically the program cannot be justified. Hie 
application of this method is shown by the data of example 1. 
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Solution Example 1 (Benefit Cost llatio I^bthod) 

It will be recalled that the present values of the societal costs 
of the machine shop prograjii at 5 percent interest rate was found as 
$11,224.40 and the present value of the societal benefits v/as calculated 
as $13,426.05. Hie benefit-cost ratio of the machine shop program has 
been calculated below. • 

Benefit -Cost Ratio of Machine Shop Program= Present Values of Societal Benefits 
^ Present Value of Societal Costs 

$ 1-5,426 = 1.20 
$11,224 

' * ' ******** 

Benefit -cost ratio can also be calculated by dividing the annual societal 

benefits from the machine shop program by tlie annual societal costs of the 

program. iTiis has been done below. 

Benefit -Cost Ratio of Machine Shop Program= Annual Societal Benefits = 

Annual Societal Costs 

J" * 

$ 2,077 = 1.20 • 
1,737 

Tlie benefit-cost ratio by using the present or annual societal 
benefits and costs comes out the same as 1.2. IVhat does benefit-cost ratio 
of 1.2 mean? It means that for every dollar society invests in the machine 
s'lop program, it gets back $1.20. Thus, the society gains by investing 
in the nachine sliop program. 

Gross and Incremental Benefit-Cost Ratio 

The gross benefit-cost ratio represents the return to the society 

• «< 

from the total investment in an educational program. The benefit-cost 
ratio of 1.2 (calculated above) from the nlachine shop program is the 
gross benefit -cost ratio. 
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Tlie incremental benefit-cost ratio reflects tlie return to the society 
from the incremental or extra investment. The procedure for finding 
incremental benefit-cost ratio could be illustrated from the data of 

o 

example 2 discussed earlier. 

It will be recalled tliat the cash flow diagram on Program B as 
compared to Program A was as shown below: 
Incremental 

Societal Benefits ($) 500 400 230 360 500 160 

Incremental'^ 
' Societal Costs ($) -500 -600 

\^0 1 2 3 4 5 6 7 

The present valves of the incremental societal costs and benefits on Program 
B as compared to Program A have been calculated in Table 4-15 below. 

^ • . TABEL 4-15 

Present Values of Incremental Societal Costs and Benefits 
of Program B As Compared to Program A 



Year Present \\orth Incremental Present Value Incremental Present Value 

Factor at 5^ Societal Costs Incremental Societal Incremental Societal 
So'Cxetat^Costs Benefits Benefits 



(1) 


(2) . 


. C3) 


C4)=C2)xC3) 


(5) 


.X6) = C2)xC5) 


1 


.9524 


$ 500 


$ 476.20 


$ 


$ 


2 


.9070 


600 


544.20 






3 


.8638 






500 


431.90 


4 


.8227 






400 


329.08 


5 ' 


.7835 




• 

• 


230 


180.21 


6 


.7462 






360 


268.63 


7 


.7107 






500 


355.35 


8 


.6768 






160 


108.29^ 






$1100 


$1020.40 


$2150 


$1673.46 
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Table 4-15 reveals that tlie present value of incremental societal 
benefits on Prograjn B as compared to Program A come out as $1673 (after 
rounding) at 5 percent interest rate compounded yearly • The present value 
of incremental societal costs at the same interest rate of 5 percent has 
been calculated as $1020 (after rounding) • The incremental benefit cost- 
ratio on Program. B as conpared to Program A would be calculated as sho\m 
below • 

Incremental Benefit-Cost Present Value Incremental- 

Ratio of Program B as Compared = Societal Benefits = $ 1675 =1.64 

to Program A Present Value Incremental 1020 

Societal Costs ^ 

The incremental benefit-cost ratio on Program B as compared to Program 
A has been found as 1.64. Ivhat does it mean? It implies that for every 
extra dollar society invests on Program B as conpared to Program A, it 
gets back $1.64. In other words, the extra investment is worth it. Tliis 
makes Program B better than Program A. - . . 

C omments on Gross and Incremental Benefit-Cost Ratio ^ ^ 

Jhe concept of gross and incremental benefit-cost ratios are analogous 
to the concepts o£ gross and incremental rate of return. Tlie remarks made 
earlier in connection with rate of return metHod also apply to benefit-cost 
ratio method. The most significant tiling to remember is that whenever two 
or more alternatives for an educational program are being comi^ared, one 
should utilize the incren)ental benefit- cost analysis rather than the ^ross 
bene fit -cost analysis. Tlie procedures outlined in connection with the 
incremental rate of retuni also apply io i.icrcy.icntal bc.icfit-co5t ratio 
jinalysis. , 
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Limifcitions of Benefit-Cost Ratio Nbthod . 

One of tlie problems associated with the benefit-cost ratio method is 

the classificatioa of items as societal costs or societal benefits. 

The classification of an item as societal costs or benefits affects the 

benefit-cost ratio. Tliis is illustrated by the following example. 

Let us take a vocational program in wliich the undisputed present 

values of the societal benefits and costs of this program are $20,000 and 

i;iO,000 respectively. Tliere are some items amounting to $1000 (like welfan 

payiiieucs; wjiicn caii eixner De classified as societal costs or societal 

disbcncfits. If we treat $1000 as disbenefits, the societal benefit-cost 

ratio will be 1.9 as shown below. 

Societal Benefits -Cost Ratio = $20,000-1000 _ 

$10,000 ^'^ 

If $1000 are treated as societal costs, the benefit-cosc ratio of 

this program comes out as 2.22 as sho^m below. 

Societal Benefit-Cost Ratio = $20,000 -=2.22 

$10,000-1000 

Generally high benefit-cost ratio of a program is considered as good by 
the public or legislature. If tl^e analyst is bent upon selling tlie program 
to 'tlie public or legislature, he can show the disputed item of $1000 as 
societal cost and get a high ratio of 2.22. On the other hand, if the .\ 
analyst wants to do^vTigrade the program, he can classify $1000 as societal 
disbenefits and get a low ratio of 1.9. Tlius, the readers of the benefit- 
cost analysis reports should carefully look into tlie.proper classification 
of items as societal costs and disbenefits, as tliis affects the benefit- 
cost jratio. 

It may be, mentioned in this connection that the classification of 

/ ^ 

/ \ ■ ' 
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items as societal costs or disbendfits does not pose any problem with 
the other methods of analysis, namely, present value, annual value of 
net benefits, and rate of return. • ' ^ 

£• ' Payback Period Method 

The last method of analysis of data related to societal costs and 
benefits is called payt)ack period method. Under this method, the analyst 
calculates the period or years over which society recovers its investments 
in a vocational program. The application of this method is illustrated 
by the data in example 1. 
Solution to Example 1 

Payback period is defined as the period over \\hich the present values 

V of ^the societal costs at societal time value of money equal the present 

\ value of tiie societal benefits at the same interest rate. 

\ Payback period for the machine s^iiop program (Exan^Dle 1) could be 

calculated from Table 4-16 shown below. 

\ table' 4-16 

Payback Period fori^Iachine Shop Program 
At 5 Percent Societal Tme Value of I^ioney 



Year 


Present Ubrth 


Societal 


Present Value 


Cummulative 


Societal 


Present Value 


i 

o 

Commulative 




Factor at S-o 


Costs 


Societal Costs 


Present Value Benefits 


Societal 


Present ValuL 










Socistal Costs 


Benefits. 


Societal 
















Benefits 


ca) 


(2) 


(3.) ■ 


C4)=(2)x(3) 


(5) 


(6) 


. (7) 


' (8) 


1 


.9524 


$5,500 


$5,238.20 


$ 5,238.20 


-$(-) 40 


$ - 38.10 


$(-)38.10 


2 


■ .0070 


6,600 


5,986.20 




CO 40 


(-)36.28 


.(-)74.58 


3 


.8638 


11,224.^ . 


2,500 


2,159.50 


2,085:12 


4 


.8227 








2,100 


1,727.67 


3, -SI 2. 79 


5 


.7835 








<1,970 


1,543.50 


5,356.29 


6 


.7462 








3,640 


2,716.17 ■ 


8', 072. -46 


' 7 


.7107 








3,400 


2,416(38 


10;488.84- 


8 


.6768 








4^340 


2,937.21 


13,426.05 
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Tlie data in Table 4-16 reveal that the societal costs o£ $5,500 and 
$6,600 were incurred during years 1 and 2 respectively. Tlie present / 
value of the societal costs at 5 percent interest rate compounded annually 

is $11,224.40. Having worked out the present value of the societal ,(:osts, 

/ > 

we start cuminulating the present values of tlie societal benefits accrued 
during various years. Tliis h^s been done in column (8) of Table 4-16. 
The data in column (8) reveal that the cumulative present value of 
societal benefits up to year 8 is $10,488.84 and for year 8 it is $13,426.05. 
Since we^ defined payback period as the period over which the present 
value of the societal costs are equal to the present value of societal 
benefits,, it could be concluded that the payback period is between 7 and ^ 
8 years (for 7 years the cummulative present value of societal costs of, 
$10,488.34 is less than the present value of cummulative societal costs 
of $11,224.40; and for 8 yestrs the cummulative present value of societal 
benefits of $13,426.05 is more than the cummulative present value of 
societal costs of $11,224.40). the payback period could be found by 
interpolation between 7 and 8 years and was calculated as 7.25 years. 
The process of interpolation was explained earlier in connection with 
the rate of return method. 

' IVliat does payback period of 7.25 years mean?* It implies that the 
society gets back the money invested in the machine shop program in ,7.25 
years, if its time value of money is 5 percent. It may be mentioned 
that the payback pf^riod will be different, if some* other interest rate 
was used. 
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' Comments On Payback Period. Metliod 

One of the advantages of the pay-back period metho.d is that it helps 
in detemining the study period over v^hich the benefits should be analyzed. 
Once we reach tlie period, over wiiich the present value of the actual or 
estimated societal costs are equal to the present value of tlie actual 

c 

or estimated societal benefits, we don't need any further information 
on the benefits whicli generally accrue to the society for a long time to 
come. ' ^ 

Comparing Different jNfethods of Analyzing Societal Benefits and Costs Data 
The benefit- cost ratio method ii most often used in analyzing social 
programs. The use of this method indirectly involves the use of either- ' ^ 
the present value or the annual value of benefits and costs. Tlie interest 
rate used in finding the present or annual values of the societal costs 
and benefits affects the benefit-cost ratio. The social rate of interest 
should be carefully chosen. The author believes tliat since social 
programs are* often non-profit programs, tTie "interest rate used from 
time to time to finance such public programs should be used to determine 
the social interest rate. 

One of the advantages of the benefit-cost ratios method as compared 
to other methods is that the benefit-cost ratios are easily understood 
by the general public and members of iegislatures. Tiie major disadvantage 
of the benefit-cost ratio method is, as compared to other methods, the 
benefit-cost ratio of a program can be maiiipulated by the classification 
of items as social costs or social disbenefits. This was discussed and 
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illustrated by an example earlier in this chapter. Another disadvantage 
of the benefit-ccst ratio method is that generally members" of the public and 
legislatures have a tendency to compare benefit-cost ratios of dissimiliar 
programs. For example, a ratio of 1350 to 1 has been estimated for tlie 
use of seat-belts, a ratio of 9 to 1 for tiie care of uterine cervix 
cancer, and a ratio of 1.5 to 1 to 3 to 1 for vocational programs.^ It 
will be irrelevant- to compare^ the ratios of these dissimiliar programs. 
Hie liigh ratio associated vith the use of safety belt programs does not 
imply that all public fimds be diverted towards tiiis program because 
it iias a very higli benefit-cost ratio. Hie proper use of the benefit- 
cost ratio method is to comi^are alt^iematives for the same program. For 
example, vocational education pro?,rams may have several alternatives, such 
as full time day programs, part time dsy programs, apprenticeships and so 
on. The benefit-cost ratios of various' alternatives may help the decision 
makers in selecting the best alternative or mix of alteniatives to 
optimize the return to society from the investment made in the selected 
alternative (s). Similarly, comparison of benefit-cost ratios of various 
vocational programs like machine shop, nursing, data processing, retailing, 
etc. should be done carefully. 

. - Betvs'een the present value and annual net value methods, the author 
believes that the annual value of the net benefits is more efficient in 
indicating the i-esult^ of t^e societal costs and benefits associated with 
an educational program. Tiie reason for tiiis statement is that the general 



^ See Arnold Kotz (ed) ' "Occupational Education: Planning and Piograroniino" 
Vol II, Sfnford Research Institute,, Mcnlo Park,. California. Sotensber. 1967, 
page 306. ' 
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public and members of the legislature comprehend better the annual net value 
of societal benefits from the program ijather than the present value of the 
net societal benefits- Moreover, the ikfonnation regarding the annual 
net societal benefits conforms to the budgets which are usually based on 

* 

annual data on costs and income, . " 

The rate of return method has the advantage of emphasizing the 
concept of investment in vocational education as the investment in 
human capital. Tlie (disadvantage of tliis method is that the concept of 
the rate of return is often not comprehended by the general public, 
Nforeover, the calculation of the rate of return on an educational 
program takes more time as compared to other methods. However, 
the time-consuming process in calculating the rate of I'etum by hit 
and trial .T.etiiod should not be an argument against the use of this 
laethod; it takes a lot of time and effort to collect the raw data 
related to societal costs and benefits. If one can afford to spend montlis 
m collecting raw data, one can also afford a few hours extra to calculate the 
rate of return, if this information serves some useful Durpose, The 
author believes that the rate of re cum gives members of the legislature a 
useful piece of infomation_ in deciding about the allocation of funds to 
such ajxogram/ and as such, should be provide'^ v:hene^'er it is available. 

One of the disadvantages of all the methods except the pay-back period 
method is tliat thcv require the estimation of a time-period over which the 
societal benefits accrue to society. Tne pay-back period method has the^ 
advantage in this regard, as it determines the study period over which 
the actual or estimated societal costs arc equal to the actual or estimated 
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spcietal benefits. The disadvantage of the pay-back period inethod is ' 
that like net present value and net ajinuai societal benefit methods, the 
pay-back depends upon the interest rate used in discounting societal costs 
and benefits. Another disadvantage associated with the pay-back period 
is that it does not depict completely all the societal benefits accrue-J 
after this pay-back period. In spite of this limitation, the pay-back 
period is a very useful and comprehendable information for general public 
and members of legislature. ' 

« 

Tlie disadvantage associated witli all five uietliods is that they 
completely ignore non-monetary societal costs and benefits. Tne author 
believes that the non-monetary aspect of societal costs and benefits 
should be reported to general public 'and members of legislatures-,^ so that 
they have a complete picture of the impacts of vocational programs. 

In summary,' it may be stated that all the jiiethods have advantages 
and disadvantages. Ivhich method (s) should be employed in analyzing 
societal costs and, benefits? The author suggests that tlie selection 
of appropriate method (s) should be determined by tlie nature of the 
fo7' whOTi the studies are done. • • 

Summary 

In summary, this chapter discussed five different methods of 
analyzing data related to societal costs and benefits of vocational and 
manix)wer programs. ITie methods discussed included present value of net 
benefits method, annual value of net benefits method, rate of return 
method, benefit-cost ratio method, and pay-back period metliod. Tlie. 
procedural steps involved in using the above mentioned metliods. wclrc 
illustrated by hypothetical examples. Tlic advantages and disadvantages 
of each method were mentioned briefly. Finally, a comparison among various 
methods was done.. - 181 
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Chapter V 

INfORiNLMION SYSTEM FOR SX-IETAL 'COST 
K<D BEXcI-lT i\Ki\nSlS OF VOCATIO.\V\L AN'D MTOhT-R PROGRAiNB 

INTRORICTinN} 

One of the major problems in the area of establishing societjrl costs 
and benefits of vocational and manpower programs is the lack of relevant 
data. This problem was highlighted earlier in Chapter II in connection with 
the problems and issues related to establishing societal costs • Tlie 
-magnitude of this problem is more in the area of societal benefits, as 
the follow-up studies of vocational graduates do not heavily incorporate 
the societal benefit aspects of vocational programs. 

• - 

There is a great need to develop a management information, system for 
vocational, technical find adult education in the State of Wisconsin. This 
need has been often expressed by the district directors in their meet- 
ings over the last few years. The management infonnation system to be 
developed for the Vocational Education system should be user oriented. In 
other words, such an infomiation sy^tm should meet the needs of the 
decision and policy 'm^ers, planners, and researchers in the vocational 
Education system;" Hie information required for establishing and analyzinc, 
private, governmental and societal costs and benefits of vocational pro- 
, graiiis snouia t)e incorj^oracca in sucn a managemeiit iatoroatioii systeru. mis 
ciiaptcr provides the information requirements for establishing societal 
costs aiid benefits of vocational manpower program. 

INF0RiV./\T10.\' REObIREi33;sTS TOR ESTABLISillN'G ' 

The information requirements tor establishing 'societal^i^nit cost of * 
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a vocational program are based upon tlie procedures suggested in Chapter 11. 
Tlie required information for iinplementing various steps in establishing 
societal costs is given below. 

A. Information Required For Curriculum N^trix 

1. Courses included in a vocational program and whether these 

are required or elective courses for that program. If a course 
is iJlcctive, the percentage of students who take elective courses'. 

2. Contact hours of identified courses included in the program. 

3. IVhat other vocational programs make use of identified ,courses? 
Are these courses required or elective for the other identified 
programs? 

4. ; The percentage of students of other identified programs who 

take elective courses. 

B. Information Required For Establishing Faculty Cost of a Course 

1. . The faculty member (s) who taught the course.' 

z. The gross salary and fringe benefits paid by the state to 
faculty member (s) who taught the course. 

3. Traveling expenses paid. 

4. Full time teaching load of the faculty member (s) in terms 
of credit or -^contact hours who taught the course. 

5. Credit or contact hours of the course. 

6. Enrollment in the course. 

C. Information Required For Establishing Space Cost of a Cours e 

, 1. • Building in which the course was taught. 

2. Area of the building excluding hallways and restrooms. 

5. Areas used by administration, auxiliary services and instruction. 
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4. Areas of the different rooms used for instruction. 

5. Utilization of different rooms used for instruction in terms 
of hcxirs per week. 

6- The cost of building in the year in which it uas built. 
7. The cost of land in the year it was acquired. , 



The remaining estimated life of tKe building. 
9- Bond rateCs) in the yearCs) in which land and buildings were, 
acquired. 

10- Pennanent improvement costs on the land and buildings and the 

years in which these were made. 
-l-l-' The societal time value of money for the years in which 

in^rovements on the land and buildings were. made. 
1^- The maintenance expenses of the land and buildings during the 

years for which societal costs of the. vocational program are 
^ being established, 
l-^- The exi)enses for utilities (heat, light, water) during the years 

for which societal costs of the vocational program are being 

established. 

Enrollment in the course. 
Information Required For Establishing Equipment Cost of a Course . 

1. An invcntoiy of the equipment ntilizec for teachiric tlie course. 

♦ 

2. Other courses tliat utilized the equipment. 

5. Tiie cost of iuc.itifieu eqaipnvcat uuring tue year(s) of purciiase. 
4. Hip rcmaiJiing estimated instructional life of tlie equipment. 
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5. An estimated resale value of the equipment at the end of the 
life of the equipment. 

6. Maintenance and repair costs of the equipment during the years 
for which societal costs are being established. 

7. Societal tinie value of money in the years in which the 
equipment was purchased. * 

8. Enrollment in the course. 

Information Requiretl For Establishing Supply Costs of a Course 

1. Direct supply costs used ii the* course, 

2. Indirect supply costs including costs of ordering, storing, 
.and issuing of supplies. 

3. Appropriate base to allocate indiredt supply costs to 
the course • ^ 

The enrollment in tlie course. 
Information Required For Establishing Departmental Administrative 
Costs of a Course ^ 

1. Identification of the departmental staff (Department head* 
and clerical) associated with the course. 

2. The gross salaries including fringe benefits paid 
during the years for \/nich societal costs of a 
vocational program are being established. 

3. The travelling expenses paid by the state, 

4. Release time for administrative responsibilities in terms 
of 'credit or contact hours per week. 

5. Instructional responsibilities in terms of credit or contact 
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6. Tlie space cost associated with departmental supervision. ■ 

7. Tlie equipment costs associated with departmental supervision. 

8. 'The supply costs associated with departmental supervision. 

9. Appropriate Jbase to allocate departmental supervision to 
courses included in the department.. 

10. The enrollment in the course. 

Information Required For Establishing Administrative Costs of a 
Course At School or District Level . \ 

1. Administrative divisions in the school* or district and 
their major functions. 

2. The gross salary and fringe benefits paid by the state to 
the staff in various divisions. 

J. The travelling expenses paid to the staff of various 
divisions. 

4. Space costs associated with a division. 
i>- Equipment cost associated with a division. 

6. Supply co3t associated with a division. 

7. Appropriate base to allocate acMnistrative divisional 
costs to auxiliary services and instruction. 

8. Appropriate base to allocate indirect aaxiliary service 
costs to instrjjction. 

9. Appropriate base to allocate indirect instructional costs 
to courses. 

Information Required for Establishing Auxiliai7 jervice Costs 

of a Course . 
1. The gross salary and fringe- benefits paid 
to the staff of an aaxiliary service. 
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2. ITie travelling expense paid to the staff of the auxiliary 
service* 

J. ^ Space cost associated with the auxiliary service. 
4. Equipment cost associated with the auxiliary service. 

b. Supply cost associated with the auxiliaxy sfirvice. 

6. Income (if any) generated by the auxiliary service. 

7. Indirect administrative costs allocated to the auxiliary 
service (Discussed in section G). 

8. Appropriate base to allocate auxiliary service costs to 
the course. 

9. Enrollment in the course.' 

Information Regarding Some Appropriate Bases for Allocating 
Joint Costs to a Course . 

1. Total credit or contact hours generated in the day and 
evening programs. 

2. Total credit or contact hours generated in the course. 

3. The number of full-tij^e students in various programs. 

4. The number of part-time students in various programs. 

5. Appropriate base to convert part-time students into" full- 
time students, 

6. The number of faculty and staff members in various instruc- 
tional departments. 

7. The number of staff personnel in various administrative 
divisions and auxiliary services. 

Information Regarding Societal Opportunity Cost of Students ,:nron cd 
In Vocational Programs Rather llian Rcing Hmplovcd During Tlieir 
Trainin g Program 
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1. The gross earnings including fringe benefits paid by society 
to the membSI-s of the experimental and control groups during 
"the training program period. J 

2. The matching of the experimental and control groups on 
the 'bases of the characteristics which follow. 

5. Age. 

4. Race. ' 

5. Sex. 

6. Location (urban, rural,, metropolitan). 

7. Parents' income. i 

8. Parents' education. 

9. Parents' profession. 

10. Parents* family size. ' 

11. Curriculum (vocational, col lege -bound, etc.). 

12. I.Q. 

15. Grade Point Average. 

r 

14. Years of schooling. 

15. Work Experience. ^ 

K. Information Regarding Societal Opportunity Costs^Due to the Nature 
of Educational System Leading to Loss of Such Taxes as Sales Tax, 
Property Tax, etc. 

1. Sales tax rate during the years of training program. ^ 

2. Dollar cost of purchases of goods and services for a 
vocational program. ^ 
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3. Property tax rate during the years of training program. 

4. ' Assessed value of the buildings, lands, and equipment. 

5. Appropriate basis for allocating sales anH property taxes 
to the vocational program. 

L. Information Requirements for Establisliing Societal Unit Benefits 
of .a Vocational Program . 

The information required for establishing societal unit benefits 
of a vocational program is based upon the suggested procedures 
discussed in Chapter III. The required information in establishing 
societal unit benefits is given below. 
M. Information Required For Establishing Benefits to Economy . 

1. Actual and estimated gross earnings including fringe benefits 
paid to the graduates of , a vocational program "(experimental 
group) and .control groups during the years of the selected 
period for the study. 

2. Tlie employment years of tlie members of the experimental and 
. control groups. » 

' 3. Societal time value of money. ' , 

4, The matching of the characteristics of the experimental 
and control groups included in section J. 

« 

N. Information Required for Establishing Indirect Employment Benefits 
of a Vocational Program . , 

1. The rate of multiplier effect. 

2. The years of employment o£ the meml^ers ol experimental and 
control groups. 

V-8.. 

% 
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3- The estimated gross wages or income earned including 
^ fringe benefits by workers indirectly employed as a result 
of the employment o£ the experimental and contrdL-groups 
during the years of the 'selected peiaod'-'of^stiJ^ 

4. Societal time value ofjTioneyr J. ^ ^ 

5. flumber 'of studerfts in the experimental group. 

0. Information Required for Establishing Societal, Benefits Due to . 
Reduction in -Crime Rate > , 

1* Information regarding characteristics of the experimental 

and control groups listed in section J. 
2. Estimated number "ahd'types of crimes comitted*T3y the 

members of the experimental and control groups during the ^ 

years of selected period of study. ^ . 

Estimated societal costs of different types of crimes. 

4. Number of students in the 'experimental group. 

5. Societal time value of money. 

P. Information Required for Establishing Benefits Pue to Reduction 
In Welfare Payment^s . . ^ 
1* Information on the characteristics of the n)embers of y 
experimental and control groups as listed in Section J. 

2. ,^ Number of welfare recipients in the experimental and ^ 

control groups. 

3. JEstimated welfare payments including food stamps to be 
made to tip meml)ers of ^experimental and control groups, 

•I 

duririg the years of the selected period of study. 



• . 189 

Ems . ' . • 190 



ITie societal tinie value o£ money ' . - 

^* Number of students in the experimental proup 

Summary ^ ' ^ 

This diapter listed the information required for establishing 

sociptai unit costs and benefits of a vocational program. It is 

felt that a list of various types of information required for establish 

ing unit*^ societal costs and benefits of a vocational program will- 

help in identifying" the data elements which will provide the^ required 

information. The management information system to be developed for 

the vocational, tcclinical and adult education' systenj^ in the state of 
I • • » 

Wisconsin should consider the infoniiation requirements for analyzinp^ ' 
societgll costs and^benefits of' various vocational programs.. ] 
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Chapter VI ' 

* ■ . < 

4 

SU>iMMW, CONCLUSIONS, AND RECOl^ENDATION 

The manual developed in this study is primarily* concerned with 
the identification and measurement of societal costs and benefits of 
'Vocational and manpower programs . Chapter "1 ij of this .report .focussed-. 
on the identification -iid measurement of societal .costs, of of vocational 
and manpower programs . Tlie procedures for establishing costs of . 
inputs used in instructional, administrative and auxiliary services ^ 
ar.e illustrated with examples. Chapter III relajes to the identifica- 
tion and measurement of societal benefits as a result of offering 

vocational and, manpower program.?. The procedure^ used in measuring 

I 

societal benefits are also illustrated with examples. Chapter IV 
deals with the analysis of data regarding costs and benefits of 

♦ 

vocational and manpower programs. Five different -ethods (net 
present value of^ocietal ben^ifits , ^et annual value of societal 
benefits^r^ of return, method be^nefit-cost ratio method an"d 
pay- back period method) are discussed and illustrated with examples. 
Finally^ the information required for conducting cost^benefit , 
studies of vocational and manpower programs has been listed in 
adapter V. . • * * 

- One of the objecti,>jes of this study was 'to cortduct a pilot study 
wO test the suggested procedures for establishing societal costs and 
"benefits of vocational and manpower programs. This wa5 not done as 
the data required for implementing the suggested |)rocedures were not 
readily available and the time allotted for the entire study was only 
six Vecks, 
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RECO^^^:NDATIaJS 

(1) This manual related to the establishing of societal costs and 
benefits of vocational and manpower programs. It is reconmended 
that similar manuals for establishing private and governmental 
costs and benefits of vocational and manpower programs be 
developed since these would sen^e a useful purpose. The infor- 
mation regarding private costs and benefits of vocational and 
manpower programs would be particularly useful to. the guidance 
and counseling personnel in the State. The information regarding 
governmental costs and benefits of vocational and manpaver programs 
would be vory useful to the members of the state and federal 
legi^latyres. In this connection, it may be mentioned that the 
development of manuals for establishing private and go\':emmental 
CQSts and benefits would not require* much work, as- this manual has 

" laid the groundwork for the' proposed manuals. 

(2) Since all the vocational and manpaver programs cannot be justified 
on the criteria of costs and benefits of such programs, it is 
recommended that a manual for establishing costs and effectiveness 
of vocational and manpower .programs be developed. This manual 
will require a great deal of work, especially in establishing 

and measuring the effectiveness criteria of various vocational and 
manpower programs. The "^effectiveness criteria will require an 

update from timejtc^ time as these may change from year to year. 

The manual for establishing costs and effectiveness of vocational and 

manpower programs would be very useful in evalnatint, vocationa,l 
^ education programs in the State. 
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(3) The SBWAE c'md DPI should take steps to make all the 

post- secondary vocational institutes and secondary schools . 
.interested in cost-benefit and tost' effectiveness studies of 
vocational proRrams* Short seminars (one to two weeks) 
could be held to train the researchers in conducting cost -benefit 
studies. After the researchers have been trained in the method- 
plog)' of cost-benefit and cost effectiveness studies, a state-wide 
conference could be held to oecidc the basis for allocating joint 
costs aiid resolve other issues connectcq with such studies. 

(4) The information required for measuring costs, benefits, and 
effectiveness of vocational programs should be a part of a total 
management information system for vocational education, at 

* the secondary and post- secondary levels* The management informa- 
tion system to be developed should be user oriented or serve the 
needs of all the parties involved in the system. The management 
information system should be updated from time to time since the 
needs of all parties will change over time, 

(5) The accounting system for identifying costs of vocational programs 
be overhauled. The improved cost-accounting system should identify 
cost data requirements for cost-benefit studies, decision-making, 
policy formulation, budgeting and reporting. . ^ 

(6) The follow-up studies should incoiporate information required 
for identifying benefits of vocational programs. 

(7) A continuous program for conducting cost-benefit studies sliould be 
iriplemented in tlie state. However every year only a certain 
percentage of programs (e.g* 20 percent) would be selected randomly 
from a i^tratified population of programs- without replacement. 
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This would imply that every program will be selected every five 
years for cost-benefit sutdies, 'Yhe selected programs for cost- 
benefit studies durini^ayear should be the same cr very similar 
programs for various districts so that a comparison of costs 
and benefits among various districts could be made. 
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> ^ Tabic A-i. Single-payment G)mpound Amount Factor 
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Ta^fe a3. ^QHM^HHpi Capital Recovery Factor 
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